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The origin and physiologic significance of the electroencephalogram are not 
very well understood in spite of the fact that it has become a useful, and in many 
respects a reliable, clinical test. It is reasonable to assume that at least the more 
rapid of the “‘brain waves” either are action potentials or by some process of 
integration are derived from action potentials of ganglion cell groups and fiber 
tracts. Some clinical evidence points in this direction, and records taken from 
the exposed cortex of laboratory animals by Bremer and his associates,’ among 
others, showed a marked response of rapid activity following sensory stimulation. 

Adrian has shown that activity originating in the motor cortex initiates impulses 
in the pyramidal tract both with the animal at rest and during convulsive attacks. 
In his paper with Moruzzi? he established three basic facts : 


that in the anesthetized animal there is usually a continued pyramidal discharge, 
which is infraliminal for the motor nerve cells of the spinal cord, that the cerebral neurones 
can be made to discharge at extremely high frequencies with certain forms of stimulation, 


and that such discharges are to be found, whenever there is widespread excitation of epilepti- 
form type. 


Our purpose in the present investigation was to study the organization of the 
commissural and projection systems of the motor cortex, especially in their relation 
to the innervation of movements in convulsive seizures. The convulsions were 
elicited by electrical or chemical stimulation of the cortex. In a few favorable 
instances spontaneous convulsive manifestations were also studied. Cortical and 
conducted electrical activity were studied by recording simultaneously from the 
exposed motor cortex and from various parts of the “upper motor neuron”’ in 
the medulla oblongata, as well as from the corpus callosum. The conditions with 
the animal at rest were compared with those during and after convulsive move- 
ments. The experiments were modified by curarization, by cortical ablation and 


Part of the expenses of this study were defrayed by a grant from the Commonwealth Fund. 

From the Department of Neurology, Columbia University College of Physicians and 
Surgeons, and the Neurological Institute of New York. 

Preliminary reports were presented at the Sixty-Seventh Annual Meeting of the American 
Neurological Association, Atlantic City, N. J., June 10, 1941, and before the American Physio- 
logical Society at Boston, April 2, 1942 (Federation Proc. 1:41, 1942). 

1. Bremer, F.: Parenté des diverses ondes électriques de l’écorce cérébrale, Compt. rend. 
Soc. de biol. 128:544, 1938. Bailey, P., and Bremer, F.: A Sensory Cortical Representation 
of the Vagus Nerve, J. Neurophysiol. 1:405, 1938. Bremer, F., and Dow, R. S.: The 
Acoustic Area of the Cerebral Cortex in the Cat: A Combined Oscillographic and Cytoarchi- 
tectonic Study, ibid. 2:308, 1939. 


2. Adrian, E. D., and Moruzzi, G.: Impulses in the Pyramidal Tract, J. Physiol. 97:153, 
1939, 
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by section of one or both pyramids and of the corpus callosum. The type and 
extent of the convulsive movements under these varied conditions were correlated 
as closely as possible with the variations in the electrical activity. 


TECHNIC 


Seventy-eight experiments were made on cats and, in addition, 2 on rhesus monkeys. In 
more than one half of the observations pentobarbital sodium (or dial) administered by intra- 
peritoneal injection was used as the anesthetic. In some experiments a light dose of pentobarbital 
sodium was supplemented with ether; in another group ether alone was used. In 3 experi- 
ments chloralose (a compound of chloral and dextrose) was employed. 

In all instances the motor cortex was widely exposed on both sides. In addition, the 
brain stem was exposed in its posterior aspect at the level of the obex of the fourth ventricle 
or by a ventral approach, in which the medullary pyramids were visualized. In another 
group of experiments the corpus callosum was exposed between the falx and one hemisphere. 

The animal was placed on a stand with all four extremities freely movable; the head 
was firmly held in a head holder, designed by Dr. Tracy Putnam, to which electrode carriers 
were attached, and in a few of the later experiments a Horsley-Clarke instrument was used 
for the same purpose. 

The electrical activity of the cortex was always recorded by means of paired silver disk 
electrodes, mounted on a small piece of adhesive and slid under the dura, and similar electrodes 
of appropriate size were used for surface leads from the pyramids and the corpus callosum. 

By means of a set of double pole switches the electrodes could be connected either with 
the input stages of the amplifiers of the recording instruments or with a stimulator. This 
made it possible to stimulate and subsequently to record from identical areas. 

For further exploration of the conducted axonal activity in the medulla oblongata single 
and coaxial pairs of needle electrodes were employed, both types being insulated except for 
the tip. The single electrodes were made of the tips of steel sewing needles, approximately 
0.25 mm. in diameter and tapering to a fine point, of less than 0.125 mm. In a few instances 
copper wire (gage 40), 0.075 mm. in diameter, was inserted into a glass capillary, which was 
then drawn out until the wire was firmly held by the glass, with a fraction of a millimeter 
of the wire protruding. The coaxial needles were made of stainless steel tubing (gage 25) 
with an insulated core of gage 40 copper wire. An electrode carrier was made from the 
focusing adjustment of a microscope, with an additional millimeter scale attached. 

The placement of the needle electrodes inside the brain stem was noted in terms of dis- 
tance (in millimeters or fractions of a millimeter) from the dorsal or the ventral surface, 
from the midline and from macroscopic landmarks, such as the obex. The angle at which 
the needle was thrust in was also noted. The placement was verified after fixation of the 
specimen by following the track of the needle in serial sections. Areas of special interest 
were marked for further anatomic study by electrical coagulation with direct current from a 
dry cell battery through the needle electrodes. 

Seizures were induced as “after-discharges” of faradic stimulation of the motor cortex 
with a Harvard inductorium. The intensity and duration of the stimulus were varied. It 
was possible in most instances to find a threshold intensity for reproducible generalized 
seizures, and in many cases one for a unilateral seizure. These “test” seizures were repeated 
when the preconvulsive activity of the cortex (see later portion of text) had returned after a 
period of cortical inactivity, usually followed by one of disturbed, irregular activity. Only 
those seizures were considered comparable to each other in which both the cortical electrical 
and the clinical patterns were alike. In consecutive test seizures the conducted activity of the 
brain stem was explored at progressive depths, the exploration usually proceeding in steps of 
1 mm. at a time. In good preparations two, and occasionally three, series of observations 
could thus be made at various levels or distances from the midline. 

Picrotoxin, or in some instances strychnine, was used in many experiments, partly in order 
to increase the local excitability of the cortex but chiefly because of the high voltage dis- 
charges, single or in groups of brief duration, which follow application of the drug to the 
cortex. These “spikes” offer a possibility of following single cortical impulses along 
the conducting pathways without the disturbing interference of electrical shock artefacts. The 
drugs were dissolved in saline solution, and a small piece of filter paper soaked in the solution 
was placed on the cortex between the recording electrodes on one side. In animals under deep 
anesthesia a small amount of powdered picrotoxin was placed directly on the cortex, care 
being taken to prevent diffusion to the other hemisphere. Electrical stimulation of the other 
cortex made it possible for us to compare convulsive movements and the brief twitches 
produced by the drugs, as well as the conducted activities, in the same animal. 

The preparation on its stand; the stimulator, the switches and the panel board for the 
electrodes were placed in a shielded, grounded cage. A lid permitted handling of the switches. 
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cage was so placed as to allow observation of the animal from all sides, especially from 
ve, 

Two types of recording instruments were used. At first a three channel ink-writing 
scillograph, made by Mr. A. M. Grass, was employed alone. In the second part of the experi- 
ents a three channel cathode ray oscillograph, also made by Mr. Grass, was used, and 
simultaneous paper records were taken with another three channel ink-writing instrument, 
constructed by Mr. C. W. P. Walter. 

The cathode ray instrument consists of three 5 inch (12.7 cm.) tubes, served by inde- 
vendent amplifiers and fitted with individual controls. The tubes are mounted close together 
in a horizontal arrangement. The records are taken with a 35 mm. film camera at speeds 
varying in these observations from 5 to 12.5 cm. per second. Simultaneous use of the two 
oscillographs makes it possible to have a continuous record with the ink writers, if necessary 
one of several hours’ duration, ready for immediate inspection, while the more intricate activity, 
especially that in the rapid range, can be observed on the screen with the “sweep” on and 
actual film records can be limited to relatively short episodes of particular interest. 

For the study of axonal activity a differential input stage was added to one of the recording 
channels. 

Forty experiments were carried out for purposes of general orientation. In this group the 
effects of various anesthetics on the electrical activity of the cortex and on the seizure move- 
ments were studied. In some of these experiments sections, mostly subtotal, of one or both 
pyramids or of the corpus callosum were carried out. In 6 experiments one pyramid, and in 
four others both pyramids, were completely sectioned. In 4 experiments both pyramids and 
the corpus callosum were completely sectioned. In 10 experiments records were obtained from 
the corpus callosum, which was then completely sectioned. In 14 experiments 27 series of 
explorations of the medulla oblongata were made. 

In a few cases the surgical procedures were carried out under sterile conditions several 
days to two weeks prior to the final experiment in order to rule out a conceivable effect of 
acute shock. The majority of the experiments were carried out in one stage. The surgical 
procedures in all successful experiments were verified anatomically after fixation of the material. 


RESULTS 
A. Spontaneous and Seizure Activity on the Two Sides of the Cortex and Its 


Projections —With moderately deep barbiturate anesthesia (dial or pentobarbital 
sodium) the electrical activity recorded from the motor cortex consisted of bursts, 
each lasting for several seconds, of potentials occurring at a rate of 8 to 10 per 
second and recurring every five to eight seconds. Low voltage, irregular activity 
or no conspicuous activity was seen between the bursts. This type of activity was 
first described by Adrian and Moruzzi,? who searched the cortex for it after 
observing volleys of activity at a very high frequency similarly grouped in the 
pyramidal tracts and thus identified the origin of the conducted impulses. 

Simultaneous records of activity of the cortex and the pyramidal tract are 
shown in figure 1 A. The tracings were made with the ink-writing oscillograph, 
the first and the third being obtained from the right and the left motor cortex 
respectively and the second from the exposed surface of the left pyramid, above 
the decussation. Bipolar leads were taken from all three structures. The record 
shows the characteristics of Adrian’s “subliminal” activity, the left cortex being 
synchronized, because of the slow recording speed, with its projection system 
in the left pyramid and the right cortex being out of phase with both. On closer 
inspection it was seen that the two sides of the cortex were not only out of phase; 
they were actually beating at different rates. The groups of potentials on the right 
side occurred more frequently than those on the left, which, in turn, showed larger 
deflections of the individual waves. 


3. Two bodies of data were collected, one concerning patterns and distribution of electrical 
activity and the other dealing with convulsive movement in the widest sense. As _ elec- 
trical activity, even that of the convulsive pattern, may occur with little or no actual movement, 
the twe sets of data should be described separately for clarity’s sake, as well as in correlation 
with each other. Thus a certain amount of repetition cannot be completely avoided. 
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A variation of this experiment is seen in figure 1B. Here the second of the 
three tracings was from the corpus callosum (obtained with small silver disk 
electrodes) ; the others, as before, were from the two motor areas. The cortical 
activity resembled that in figure 1 A in pattern, as well as in the independence 
of phase and rate on the two sides. It should be noted here that whenever activity 
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Fig. 1—Cortical activity conducted in the left pyramid (A and D) and in the corpus 
callosum (B, C and E). A and B show the activity with the animal at rest under anesthesia 
induced with pentobarbital sodium. C shows activity during a unilateral seizure; D and E 
show the activity in generalized seizures. In this figure, and in figures 2, 3 and 4, the tracings 
were taken with an ink-writing oscillograph. The placement of electrodes is indicated on all 
records. For details see description in the text. 


occurs on either side it is picked up from the corpus callosum as well. This means 
that the activity from either cortex is conducted along the corpus callosum but 
not completely across. It does not appear on the other side, a fact which is also 
noted implicitly in the first record obtained from the cortex and pyramid. 
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The peculiar observation of incomplete conduction along the corpus callosum 
is further illustrated in the record shown in figure 1C. This tracing was taken 
during a unilateral (left-sided) seizure following moderately strong faradic stimu- 
lation of the opposite (right) motor cortex. The preparation was the same as that 
used in obtaining the tracing in figure 1B. The record starts a short time after 
the seizure has begun. The first tracing shows a sequence of brief spikes at first 
at a rate of 12 per second, which later become slightly slower, while the amplitude 
of the individual spikes increases to about four times the initial height. After a 
little over seven seconds the spike discharge stops rather abruptly with two smaller 
spikes trailing behind at slightly longer intervals. A brief period of inactivity 
is then followed by a short run of slow waves. The second tracing from the 
corpus callosum shows a series of potentials, each one synchronous with one of the 
cortical spikes. However, the individual potentials recorded from the corpus 
callosum last considerably longer than those from the cortex. This suggests that 
the potentials recorded from the corpus callosum are “envelopes” of groups of 
fiber potentials conducted at slightly varying speed. The third tracing from the 
left motor cortex shows somewhat disorganized activity. Some of the activity 
seen during rest (fig. 1B) is still found superimposed on irregular, slow waves. 

Activity during generalized seizures is shown in figure 1 D and E. The prepara- 
tion used in taking D was the same as that used in obtaining 4, with tracings 
made from the two motor areas and from the left pyramid. Rapid spike activity 
of comparable frequency and amplitude was recorded from all three areas. The 
first part of the seizure record was obliterated by blocking of the amplifiers, which 
were overloaded by the faradic stimulating current. 

In figure 1£ (taken from the same preparation as that used in obtaining 
B and C) the middle tracing is again from the corpus callosum. The record begins 
in this instance shortly after the onset of the seizure. The cortical activity is 
again rapid, with many high voltage spikes on both sides. The potentials recorded 
from the corpus callosum, however, are of much lower amplitude, though com- 
parable in rate with the activity coming from the two motor areas. The low 
amplitude of the activity noted in the corpus callosum during generalized seizures, 
as compared with that observed during a unilateral seizure, suggests that the 
activities conducted from the two motor areas in opposite directions cancel each 
other. It should be noted that the amplitude of the cortical discharge is of the 
same range during rest and during seizures. 

Single cortical discharges following the application of strychnine or picrotoxin 
were studied with the same experimental setup. When the picrotoxin spikes 
began to appear more frequently the other cortical activity usually, though not 
invariably, disappeared on the side of application of the drug. In figure 2.4 
the upper and lower tracings were taken from homologous locations in the 
right and the left motor area, and the middle tracing, from the surface of 
the left pyramid. Picrotoxin was placed on the left cortex. The large discharges from 
the left cortex were picked up almost at the same amplitude from the left pyramid, 
but no trace of the spikes was recorded on the right side. In another experiment 
with the same arrangement (fig. 2B) small, but unequivocal, single potentials 
appeared on the right side which were synchronous with large, often double, spikes 
originating in the left cortex and picked up from the left pyramid, evidence that 
at least some conduction along the corpus callosum occurred. In other observations 
the potentials were picked up in the corpus callosum but did not reach the other 
side. In several observations in which spikes had appeared on the opposite side 
after application of picrotoxin these discharges were abolished by section of the 
corpus callosum. Similar results were obtained with strychnine. 
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Impulses may thus be conducted from one motor area to the other by way of 
the corpus callosum. Evidence exists* that the pattern of generalized seizures 
can be materially modified by interruption of callosal fibers. But this does not 
mean that the motor activity on the two sides of the body is simply maintained 
by impulses originating in the stimulated area alone. To be sure, comparable 
patterns of activity were seen on the two sides of the cortex in the majority of 
these observations, but in others the cortical discharge varied independently on 
the two sides. One of these atypical observations is shown in figure 3. The 
record is from a series of experiments in which the medulla oblongata was explored. 
Here very light ether ° anesthesia was employed, and during an earlier stage of the 
experiment curare (and artificial respiration) had been used for control purposes. 
The first and third tracings are from the right and the left motor area; the middle 
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Fig. 2.—Cortical discharges conducted in the left pyramid (4) produced by application of 
picrotoxin to the left cortex. In B the impulses conducted across the opposite hemisphere are 
also shown. 
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Fig. 3.—Activity during a generalized seizure. The cortical discharge on the right side is 
very different from that on the left side. The activity of the right motor cortex is conducted in 
a tract in the right medial reticular substance. For details see description in the text. 


tracing (taken with coaxial needle electrodes) is from a region in the medial 
reticular substance on the right side. The right motor area was stimulated, and 
a seizure started which soon became generalized. The first few seconds of the 
record were again obliterated for technical reasons, especially on the side of 
stimulation. The right cortex and the ipsilateral area of the brain stem showed 
regular discharge activity at almost identical rates, falling slowly from 14 to 11 
per second. During this time the activity on the left side was irregular and much 
higher in amplitude and showed spike activity, falling from 24 to 15 per second. 
Similar, at times more conspicuous, differences in rate and pattern between the 


4. Van Wagenen, W. P., and Herren, R. Y.: Surgical Division of Commissural Path- 
ways in the Corpus Callosum, Arch. Neurol. & Psychiat. 44:740 (Oct.) 1940. 

5. The effect of ether differs in several respects from that of pentobarbital sodium 
(see later portion of the text). 
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:wo sides were seen during five preceding seizures and one later one, while at the 
end of the experiment the activities on the two sides became equai again, as they 
had been in the beginning. “Clinically” the seizures were all alike. 

Notable, though temporary, differences in frequency, pattern and amplitude 
between the two sides of the cortex are thus consistent with generalized seizures 
of similar patterns of movement, a fact which should be noted. 

On the other hand, synchronous cortical seizure discharges were found on the 
two sides after complete section of the corpus callosum, as shown in the two experi- 
ments illustrated in figure 4. The first two records are from an animal under basic 
anesthesia induced with pentobarbital sodium, supplemented with light ether 
anesthesia; the first tracing in each record is from the left, and the third from 
the right, motor cortex. The stimulus required to produce a seizure was unusually 
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Fig. 4.—Bilateral cortical seizure activity following unilateral stimulation in preparations 
after complete section of the corpus callosum. A and B are from the same preparation and 
were obtained with left-sided and right-sided stimulation respectively. The preparation from 
which C was taken had both pyramids sectioned in addition. Note the spike and wave pattern, 
especially in C. 


strong (see subsequent paragraph). Figure 4 A shows bilateral cortical seizure dis- 
charges, composed of groups of slow waves and spikes in a somewhat irregular 
arrangement, following stimulation of the left cortex; figure 4B, a similar burst 
following stimulation of the right cortex. Both seizures lasted about nine seconds, 
clinically as well as electrically. The movements in both seizures were of a gen- 
eralized, well defined tonic and clonic pattern. Both were more pronounced on 
the contralateral side. This clinical difference and the short duration of the whole 
episode should be noted. 

The next record (fig. 4 C) was obtained in one of the experiments in which both 
pyramids were sectioned, in addition to the corpus callosum. The anesthetic used 
in this case was chloralose, which has also some convulsant properties.2 The 
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upper of the two tracings is from the left, and the lower from the right, motor 
cortex. An extremely strong stimulus applied to either side resulted in synchronous 
bilateral discharges of spike and wave activity at a rate of about 4 per second and 
of approximately five seconds’ duration. When the right side was stimulated, 
as in figure 4 C, the motor response consisted of a brief twitch of the left hindleg, 
and vice versa. 

B. Effect of the Anesthesia——Both ether and the barbiturates, in addition to 
their anesthetic properties, are to a certain extent anticonvulsants, as shown by 
the fact that during deep anesthesia no convulsions can be elicited. The cortical 
“seizure” discharges usually persist for a while beyond this stage, but with another 
increase in the depth of anesthesia they, too, disappear. 

In smaller doses the two drugs permit the elicitation of convulsive seizures 
of a type which for practical purposes is indistinguishable from that of grand 
mal epilepsy. In several respects, however, the effect of ether differs widely from 
that of the barbiturates. 

With ether anesthesia no organized cortical activity comparable to that observed 
during barbiturate anesthesia is seen during rest. This difference in the basic 
activity might well indicate a difference in the cortical excitability with the two 
types of anesthesia, though the absence of large cortical discharges during ether 
anesthesia does not necessarily mean a greater depression than that caused by the 
barbiturates. On the other hand, the difference in the spontaneous activity might 
be an indication of the site of action of the two drugs. 

The threshold for seizures in our experience was considerably higher with 
ether anesthesia. The average coil distance (Harvard inductorium) was about 
11 to 12 cm. for pentobarbital sodium, while for ether it has to be shortened to 
about 5 to 6 cm. in order to produce a seizure. 

On the other hand, seizures in animals under ether anesthesia lasted not infre- 
quently for two or three minutes, while those in animals under pentobarbital sodium 
anesthesia were over in one-half to one minute. 

The cortical spike discharge with ether anesthesia was of much higher amplitude 
than that with barbiturate anesthesia, which, as already pointed out, was com- 
parable to the activity with the animal at rest except for the fact that it was a 
little faster and continuous. 

Finally, in many, though not in all, instances seizures with the animal under 
ether anesthesia started more abruptly and with a greater violence of movement. 
They either were generalized at the onset or became generalized more quickly, 
while a march was often seen with barbiturate anesthesia. 

C. Convulsive -Movements After Section of the Corpus Callosum and of the 
P yramids.—Notable changes in the distribution, intensity and type of seizure move- 
ments may follow section of the corpus callosum and always follow section of one 
or both pyramids, no matter what anesthetic has been used. The threshold and 
duration of the seizures are always greatly modified. The effect of section of the 
corpus callosum on the type of movement has been briefly touched on in the 
description of the electrical activity of the cortex. With stimuli of normal strength 
usually, though not invariably, only a brief contralateral seizure was seen, which 
was tonic and clonic in pattern. This held true, also, for several instances in which 
the most anterior fibers of the corpus callosum had escaped section. With increas- 
ing strength of the stimulus generalized seizures were finally obtained in most 
instances, but even with a stimulus maintained for five to seven seconds at 
a coil distance of 3 cm. the ipsilateral movements were usually weaker, both in 
the tonic and in the clonic phase, and the seizures were of shorter duration. 
The results were not quite uniform, which might be due to a more or less well 
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established bilateral representation of both sides of the body in one motor area. 
Shock following the section seems to have little influence, as the same results 
were noted in a number of animals in which the section of the corpus callosum 
had been carried out one or two weeks prior to the final experiment. 

Section of one pyramid, even subtotal in extent, had always a notable effect 
on the pattern of the seizure movements. Again, no difference between acute and 
chronic experiments was noted. With stimuli of normal strength the seizure 
remained unilateral. This is to say that after stimulation of the cortex with the 
intact pyramidal projection the seizure is limited to the contralateral part of 
the body, and when the same stimulus is applied to the opposite side, on which the 
pyramidal tract is sectioned, a typical tonic and clonic seizure may occur ipsilaterally. 
In some cases in which the section of the pyramid was deliberately made super- 
ficially so as to leave part of the fibers intact, a tonic contraction of delayed onset, 
weaker and briefer, was seen on the side of section of the pyramidal tract, and 
the clonic part of the seizure was missing, while it occurred on the side with the 
intact tract. No difference between the response in the upper and that in the 
lower limb was noted in these instances, and no attempt was made to identify and 
divide the pyramidal supply for a single limb. 

In preparations with a complete unilateral section of the pyramidal tract, 
greatly increased strength of stimulation was required to produce a tonic contraction 
on the side of the lesion, and a further, often extreme, increase was needed before 
clonic movements were seen. Both types of movement were, again, weaker and 
briefer on the side of the pyramidotomy. It is thus possible, though difficult, to 
produce both phases of the classic epileptic seizure in spite of an interruption of 
one pyramid. A spread from the intact side might be a conceivable explanation 
for the eventual bilateral appearance of the seizure movements, especially as the 
very strong stimulus precipitates a violent response on the intact side. This, 
however, is avoided in preparations with bilateral total pyramidotomy. In such 
animals symmetric bilateral seizures are seen, consisting of brief tonic and clonic 
phases, but it takes long-sustained stimuli of five to seven times the normal strength 
to elicit them. This evidence indicates that pathways other than the pyramidal 
motor tracts are capable of transmitting impulses necessary for the production of 
both types of convulsive motor activity. Clinical observations on man would seem 
to support this conclusion. An additional suggestion is that the actual movement 
is regulated by segmental mechanisms in the cord in response to a variety of 
possible stimuli converging on the lower motor neuron. Interesting, though not 
fully conclusive, are the observations previously described on 3 animals in which 
both pyramids and the corpus callosum were completely sectioned. In these animals 
powerful stimulation of the cortex resulted in brief contralateral twitches of muscles, 
evidence that some cortical discharge was conducted by nonpyramidal structures. 

D. Conducted Activity in the Medulla Oblongata.—In all experiments con- 
cerned with this problem the cathode ray instrument was employed. As in the 
other observations, pentobarbital sodium or ether alone or a combination of the 
two were used. In 3 experiments curare and very light ether anesthesia were 
employed. In 1 of this group, in 1 of the ether experiments, and in 1 in which 
pentobarbital sodium and ether were used, bilateral pyramidotomy preceded the 
experiment. 

Conducted axonal activity was found in several areas of the medulla. Figure 5 
is a diagram drawn after section XXIX of the “Guide” of Winkler and Potter,*® 
showing a transverse section just below the obex and well above the decussation 


6. Winkler, C., and Potter, A.: An Anatomical Guide to Experimental Researches on the 
Cat’s Brain, Amsterdam, W. Versluys, 1914. 
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of the pyramids. The nuclei of Goll and Burdach are seen near the dorsal surface. 


nerve, the reticular formation is seen roughly divided into a medial and a lateral 


portion by the emergent root of the hypoglossal nerve. Dorsally and laterally the 


substantia gelatinosa, and beyond this the rubrospinal tract, are indicated. 

Whenever cortical discharges occurred, either with the pentobarbital sodium 
pattern or spontaneously, as in 1 observation, or in response to electrical or chemical 
convulsant stimuli, sequences of rapid spikes of relatively high amplitude were 
always found in the pyramids. This activity was always seen on the contralateral 
side and with seizures appeared often bilaterally. 

Next in incidence of conducted axonal activity is the area grossly coinciding 
with the reticular substance. However, the conducting fibers in this area do not 
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Fig. 5.—Diagram of structures in the cat’s medulla oblongata, after Winkler and Potter.® 


appear to be in a compact tract, as do the fibers in the pyramid. When this area 
was explored, both from the dorsal and from the ventral aspect, conducted activity 
was repeatedly encountered and lost when the recording needle was moved, often 
even for a small fraction of a millimeter. It would appear that in this area the 
conducting structures exist in relatively small, discrete bundles of fibers, with 
nonconducting areas probably making up most of the bulk. Conducting fibers are 
observed a little more often in the medial than in the lateral part of the reticular 
substance. A more detailed anatomic study of this extrapyramidal area is planned. 
The spike activity carried by these fibers is usually lower in amplitude than that 
of the pyramidal fibers, but the spike frequency is often higher. Activity in these 
fibers is seen in generalized seizures, but only with moderately deep anesthesia. 
It seems to disappear before the pyramidal activity does and while typical con- 
vulsive movements are still observed. The extrapyramidal activity coincides usually 
with that of the ipsilateral cortex. On two or three occasions, this activity was 
observed with the contralateral cortex, and on a few other occasions it was present 


The pyramids are well defined on the ventral surface on the two sides of the 
midline. Immediately dorsal to the two pyramids the medial lemniscus is seen, 
covering their dorsal border. Just above this area the olivary and paraolivary 
nuclei are seen. Dorsal to these, and ventral to the nucleus of the hypoglossal 
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SEIZURES 


bilaterally. It is impossible to decide without further anatomic study whether 
the presumably extrapyramidal fiber groups belong to different tracts, as they 
quite likely might, or whether the variations, such as that in laterality, were due 
to incidental differences in the experiments. On 2 occasions picrotoxin spikes 
were found in the ipsilateral reticular substance, but in the other observations 
picrotoxin discharges could not be traced in the extrapyramidal fibers. In 1 case 
of spontaneous, probably traumatic, cortical discharge extrapyramidal activity was 
also found in the ipsilateral reticular substance. 

Explorations of the lateral part of the medulla failed to show axonal activity 
referable to cortical discharge. This was especially noted for the area of the rubro- 
spinal tract, which was explored four times without results. In 1 observation, 
with the animal under light ether anesthesia, conducted activity was found in the 
olivary nuclei on both sides with ipsilateral cortical activity. In 3 observations 
axonal activity of greatly delayed onset during convulsive seizures was found in 
the region of the nuclei of Goll and Burdach. In an additional observation activity 
of the same nature was found just dorsal to the pyramids, presumably in the medial 
lemniscus. 

In curarized animals stimulation of the cortex resulted in what might be 
described as “seizures without movement.” The cortical activity showed the same 
patterns as in other experiments, but at the height of the curare effect the cortical, 
as well as the axonal, activity in the medulla oblongata was greatly decreased, as 
compared with that before and after the peak, the nonpyramidal conducted activity 
being even more diminished than the activity in the pyramids. It is conceivable 
that this decrease in activity at the height of the curare effect is caused by the 
abolition of the proprioceptor sensory return in the absence of movements. 

On many occasions areas of the medulla oblongata from which axonal activity 
had been recorded were subjected to stimulation with low voltage faradic current 
applied through the recording needles. This was done chiefly in order to find 
additional means of identifying these structures in a future anatomic study. 
Stimulation of the dorsal areas usually resulted in increased respiration, occasionally 
followed by ipsilateral shoulder movements. Stimulation with the needle tip in 
the reticular substance resulted in slow ipsilateral movements of the foreleg and 
hindleg, while stimulation of fibers in the pyramids produced brisk contralateral 
movements. Running movements of all four extremities were seen after stimulation 
in the area of the rubrospinal tract. 

A number of characteristic records are shown in the last three figures. The 
first two records of figure 6 are from an observation in which picrotoxin spikes 
following application of the drug to the left motor cortex could be picked up in some 
areas of the reticular substance but not in others. Figure 6 A and B shows three 
tracings, the upper and the lower from the right and the left cortex and the 
middle from the reticular substance on the left side. In both records groups 
of three or four picrotoxin spikes recur at short intervals in the tracings from 
the left motor cortex, and some of this activity is also picked up from the 
right motor cortex. In figure 6A conducted picrotoxin discharges are seen in 
the middle tracing whenever activity occurs in the left cortex. No such pick-up 
is seen in figure 6 B, in which the needle had been advanced a little less than 1 mm. 
In both records, however, rapid activity of low voltage is seen continuously in 
the middle lead, and the conducted picrotoxin discharges appear as “carrier” waves 
with the rapid spikes superimposed. This rapid activity is apparently from sources 
other than the motor cortex. Figure 6C is taken from another experiment. The 
upper and the lower tracings are from the left and the right motor cortex respec- 
tively, and the middle tracing, from the right pyramid about 1 mm. below the 
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surface. The record shows activity recorded during a chiefly unilateral seizure 
elicited by stimulation of the right motor cortex. The activity in the right pyramid 
shows the same pattern of large slow waves as does that in the right cortex and, 


2001 


Fig. 6.—Records of activity after application of picrotoxin to the cortex (4 and B) and 
of seizure activity (C) obtained from various tracts of the medulla oblongata. In this figure, 
and in figures 7 and 8, the tracings were taken with a cathode ray oscillograph. Calibration 
and time are marked on the records. It should be noted that in all records from the medulla 
oblongata (second tracings) the amplification is approximately six times as high as that in 
the cortical records (first and third tracings). For details see text. 


Fig. 7.—Records taken during exploration of the medulla oblongata in progressive steps 
during test seizures (ether anesthesia). The first and the third tracing are always from the left 
and the right motor area respectively ; the middle tracing, from the medulla oblongata. Ampli- 
fication for the middle tracing is six times as high as that for the cortical tracings. Note the 
spike and wave patterns. For details see text. 


in addition, shows very rapid activity of low voltage, again superimposed on the 
“carrier” waves. 
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Figure 7 is from an experiment with the animal under ether anesthesia. The 
left motor cortex (upper tracing) was subjected to repeated faradic stimulation of 
inoderate strength, resulting in a series of essentially right-sided seizures. The 
middle tracing is from the medulla oblongata, which was explored in a dorsoventral 
approach on the right side in a number of steps at progressive depths. The needle 
track was observed at autopsy to be in a slightly oblique direction and had just 
missed the pyramid. The third tracing is always from the right motor cortex. All 
the records were taken during the first part of the seizures. The seizure pattern 
on the left side starts as a sequence of well marked spike and wave groups in all 
records of this series. Later the activity deteriorates into irregular, high voltage, 
slow activity with some rapid activity intermingled. The records taken on the 
right side show only irregular activity, with 1 exception, in which seizure activity, 
in step with that on the other side, started after a while (fig. 7D, end). The first 


Fig. 8—Exploration of the medulla oblongata in progressive steps during test seizures 
(pentobarbital sodium anesthesia). In this preparation both pyramids had been sectioned prior 
to the exploration. The first and third tracings are, again, from the right and the left motor 
area respectively. The middle tracing is from various regions of the medulla oblongata. 
Calibration and time are shown on the first two records. The amplification for the record 
from the medulla is, again, six times as high as that of the cortical records. 

Note the clearcut volleys of axonal activity with the cortical discharges in the first record 


(nuclei of posterior column) and in the last record (pyramid above section). For details see 
text. 


two records (fig. 7 A and B) are from two areas in the right reticular formation a 
little less than 1 mm. apart. Both show well defined sequences of rapid axonal 
spikes at a high rate. The next two records (fig. 7C and D) show the very 
beginning of a seizure and its continuation. The spike and wave activity on the 
left side is well defined as soon as the cathode ray beam, displaced by the overload 
due to stimulation artefact, returns to the center of the screen. At this point 
the recording needle was immediately dorsal and lateral to the pyramid, probably 
in the region of the olivary nuclei. A few groups of spikes of irregular amplitude 
are recorded in this area. The last record (fig. 7 E) shows the same difference 
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between the cortical patterns on the two sides. The middle lead at various times 
presents a good deal of high voltage spike activity, partly at a high rate. The needle 
tip was near the medial lemniscus, but a spread of pyramidal activity from nearby 
cannot be fully ruled out. 

Figure 8 is from an experiment done with the animal under basic anesthesia 
induced with pentobarbital sodium supplemented by light ether anesthesia. Both 
pyramids were sectioned completely before the experiment. The medulla was 
explored on both sides in a dorsoventral direction. The needle tracks entered 
the medulla at right angles and were deliberately so placed as to end in both 
pyramids above the plane of the section. With this arrangement the intensity 
of the seizure movement is greatly diminished, br:t all the tracts can be studied 
nevertheless. The left motor cortex was stimulated throughout the experiment. 
The tracings are from the right motor cortex (top), the medulla oblongata (middle) 
and left motor cortex (bottom). The first record (fig. 8A) shows short, some- 
what irregular, bursts of spike activity in the region of the nuclei of the dorsal 
column on the right side with activity in the left cortex. The next record (fig. 8 B) 
shows a similar seizure, more pronounced on the left (stimulated) side and with 
the exploring needle electrode a short distance farther in, apparently in a “silent” 
area in the reticular substance. The third record (fig. 8C) shows cortical seizure 
activity of a similar pattern. The recording needle electrode is now halfway 
through the medulla, still on the right side, in an area showing rapid activity of 
very low voltage which was slightly increased at the height of cortical activity. 
The fourth record (fig. 8D) shows activity in the right pyramid during a bilateral 
cortical seizure, after stimulation of the left side. It is interesting to note the large 
“carrier wave” of a pattern similar to that of the cortical bursts, with rapid activity 
superimposed. The last record (fig. 8£) shows, finally, the recording electrode 
in the left pyramid during a cortical seizure, in this instance limited to the left 
side. In this case well defined bursts of high voltage spikes appear most of the 
time at the point where the cortical wave of activity rises steeply, and they last 
during the rise and fall of this wave. (In most of the records in this figure the 
cortical activity on the left side goes off the screen, owing to the fact that the 
amplification was a little too high.) Little, if any, pyramidal activity is seen 
between the bursts of cortical discharge. 


COMMENT 


This investigation is a study of the motor system, especially the mechanisms for 
the innervation of paroxysmal movements by impulses of cortical origin. 

These motor impulses arise, primarily or in response to activity transmitted by 
other neuronal structures, in cortical cells of the motor areas. Two large fiber 
systems in which cortical impulses are carried, the pyramidal tract and the corpus 
callosum, are direct axonal projections of the cortex, but in neither instance is 
it known precisely from which cells their fibers originate. Smaller tracts of the 
extrapyramidal motor system are in part even less well defined. Some of these 
are presumably connected with the cortex by neuronal chains of several links.’ 

Lassek and Rasmussen,* confirming earlier work by Campbell,® showed that 
the large pyramidal cells of Betz account for only a small portion of the pyramidal 


7. Tower, S. S.: Extrapyramidal Action from the Cat’s Cerebral Cortex, Brain 59:408, 
1936. 

8. Lassek, A. M., and Rasmussen, G. L.: The Human Pyramidal Tract, Arch. Neurol. 
& Psychiat. 42:872 (Nov.) 1939. 

9. Campbell, A. W.: Histological Studies on the Localization of Cerebral Function, 
London, Cambridge University Press, 1905. 
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fibers. They found in man only 25,000 to 30,000 Betz cells in the fifth layer 
of area 4 on one side, while over 1,000,000 fibers enter the cervical portion of 
the cord in the pyramidal tracts on one side. It must be concluded from this and 
other evidence *° that most of the pyramidal tract fibers come from other than giant 
pyramidal cells, presumably from other layers of area 4 and from other areas 
as well. 

Cajal*+ found it impossible to determine the origin and termination of 
the callosal fibers in man and other gyrencephalic mammals on account of the 
enormous length of the tract. In newborn children and in young rats callosal fibers 
seem to arise mostly from the level of the small and medium-sized pyramidal cells 
of the second and third layers (direct axons) ; others, which he termed “collateral 
fibers,” seem to be connected with elements in the neighborhood of the giant 
pyramidal cells, but do not appear to end there. Innumerable short axons are 
distributed over the second, third and fourth layers. Cajal was impressed by the 
multiplicity of callosal connections between the two sides, far exceeding those 
between homologous areas. 

Pines and Maiman ** attempted to identify the cells of origin of callosal fibers 
by studies of retrograde degeneration in man (3 cases of cerebral tumor and | of 
softening ) and in dogs after experimental section of the corpus callosum. They 
observed degenerative cell changes in layer III, but consistently to much greater 
degree in layers V and VI. In the last two layers the evidence points to afferent 
as well as efferent connections. In 3 out of 5 dogs it was stated that no changes 
in the Betz cells were encountered. 

It is reasonably certain that some fibers of the pyramidal tract and some of 
the corpus callosum, though by no means all, or even a majority of them, originate 
from cells of the fifth cortical layer. This should not necessarily be interpreted 
to mean that, as Erickson ** asserted, the corpus callosum consists of collaterals 
of the pyramidal tract. The negative findings of Pines and Maiman seem to rule 
this out, at least for the portion of the pyramidal tract which comes from the 
setz cells. 

However, in our own observations, spontaneous cortical discharges with the 
animal under anesthesia induced with pentobarbital sodium or dial—bursts during 
rest and seizure discharges of one side of the cortex—were equally conducted in 
the two tracts. The activity at rest seems to originate in the fifth cortical layer, 
as Murphy and Dusser de Barenne ** showed by successive thermocoagulation of 
the layers of area 4 in macaques. 

All this evidence points to significant functions of layer V. In it activity seems 
to arise, which with the subject at rest under certain conditions or during seizures 
“sweeps” over its cells, with the result that axonal activity occurs in the effector 
pathways. 


10. Hoff, E. C.: Corticospinal Fibers Arising in the Premotor Area of the Monkey, Arch. 
Neurol. & Psychiat. 33:687 (April) 1935. Kennard, M. A.: Corticospinal Fibers Arising 
in the Premotor Area of the Monkey, ibid. 33:698 (April) 1935. Levin, P. M., and Bradford, 
F, K.: The Exact Origin of the Corticospinal Tract in the Monkey, J. Comp. Neurol. 68: 
411, 1938, 

11. Ramén y Cajal, S.: Textura del sistema nervioso del hombre de los vertebrados, 
Madrid, Nicolas Moya, 1904, vol. 2, pt. 2, pp. 846-848. 

12. Pines, L. J., and Maiman, R. M.: Cells of Origin of Fibers of the Corpus Callosum, 
Arch. Neurol. & Psychiat. 42:1076 (Dec.) 1939. 

13. Erickson, T. C.: Spread of the Epileptic Discharge: An Experimental Study of the 
\fter-Discharge Induced by Electrical Stimulation of the Cerebral Cortex, Arch. Neurol. & 
Psychiat. 43:429 (March) 1940. 

14. Murphy, J. P., and Dusser de Barenne, J. G.: Thermocoagulation of Motor Cortex 
Exclusive of Its Sixth Layer, J. Neurophysiol. 4:147, 1941. 
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Curtis studied the intercortical connections of the corpus callosum by means 


of single electric shocks *** and by application of convulsant drugs to the cortex.'® 
He concluded: 


the typical response to the application of a convulsant drug to the cortex originates 
in the third layer, is conducted to the first layer by interneurones, where synaptic connection 
is made with other interneurones which conduct it to the deeper cortical layers, where in turn 
synaptic connection may be made with cortical efferents.15» 


Curtis explained the time interval between the first appearance of strychnine 
(or picrotoxin) spikes in the cortical record and that of muscular twitches on 
the opposite side of the body by the difference in the time required for penetration 
of the drug. It requires about twenty minutes for the drug to reach the third 
layer, from which antidromic fibers lead to the surface of the cortex, and another 
twenty to forty minutes for it to penetrate to the deeper layers, where the effectors 
are reached after additional synaptic barriers are crossed. 

By accepting Curtis’ interesting conclusions, we should be in a position to 
assign important physiologic, or even pathologic, functions to various layers of 
the motor cortex. Activity “at rest” would originate in layer V and convulsive 
activity make connections with the efferent tracts in this layer, while convulsive 
twitches, and perhaps the impulses for epileptic seizures, would originate in layer 
III. It will be necessary in this respect to discuss later the differences in seizure 
patterns, especially in cortical activities seen with barbiturate and with ether 
anesthesia. 

Erickson ** sectioned the corpus callosum in monkeys with the animal under 
ether anesthesia and found no cortical seizure activity on the opposite side after 
electrical stimulation, though the seizure movements were bilateral. He concluded 
that the spread of the epileptic discharge from one hemisphere to the other “occurs 
largely or entirely via the corpus callosum.” He pointed out that ipsilateral motor 
responses can be obtained in monkeys by stimulation of parts of areas 4 and 6, 
from which an ipsilateral pathway arises. This bilateral representation in the 
cortex, according to Erickson, explains the results of Spiegel *® and earlier investi- 
gators, who, failing to abolish generalized seizures by section of the corpus callosum, 
attributed the spread of the seizures to the other side to commissural systems as 
far caudad as the rhombencephalon. 

We have usually seen bilateral cortical seizure discharges follow unilateral 
electrical stimulation in animals after controlled section of the corpus callosum. 
This leads us to assume that other commissures do indeed take part in the spread 
of seizure activity to the other hemisphere. Sunderland *’ studied the distribution 
of cortical commissural fibers by means of Marchi degeneration after experimental 
cortical lesions in monkeys. He noted degenerations in the anterior commissure 
when the superior temporal gyrus was involved. McCulloch and Garol,'* in a 
study of the corpus callosum and the anterior commissure by means of local 


15. Curtis, H. J.: (a) Intercortical Connections of Corpus Callosum as Indicated by 
Evoked Potentials, J. Neurophysiol. 3:407, 1940; (b) An Analysis of Cortical Potentials 
Mediated by the Corpus Callosum, ibid. 3:414, 1940. 

16. Spiegel, E.: The Central Mechanism of Generalized Epileptic Fits, Am. J. Psychiat. 
10:595, 1931. 

17. Sunderland, S.: The Distribution of Commissural Fibers in the Corpus Callosum in 
the Macaque Monkey, J. Neurol. & Psychiat. 3:9, 1940. 

18. McCulloch, W. S., and Garol, H. W.: Cortical Origin and Distribution of Corpus 


Callosum and Anterior Commissure in the Monkey (Macaca Mulatta), J. Neurophysiol. 4:555, 
1941. 
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-trvchninization, observed that strychnine spikes were transmitted from area 21, 
tle midtemporal convolution, to the opposite side after section of the corpus 
callosum. 

It is quite conceivable that a strong seizure discharge spreads to the other side 
alter section of the corpus callosum if and when it reaches the temporal convo- 
iutions, where the impulses cross on the anterior commissure. It is conceivable 
that the spread of seizure impulses from one hemisphere to the other might act 
as a trigger starting local convulsive mechanisms by release or stimulation. Some 
of our results seem to point in this direction—for instance, the record shown in 
figure 3, in which the frequency pattern and the amplitude of the cortical discharge 
differed greatly on the two sides, the difference causing almost the appearance of 
two independent seizures on the two sides. The point on the opposite side at 
which the first onset of the transmitted seizure activity starts may not matter much, 
though perhaps the motor areas have a lower threshold than others. The temporal 
areas may have a higher threshold than the motor areas, or else impulses 
subjected to a “detour” over the temporal areas and the anterior commissure 
might have to cross additional synaptic barriers before they reached the motor 
areas. Either assumption or the two together would explain the fact that it takes 
stimuli of extremely high strength to produce generalized seizures in animals after 
section of the corpus callosum, Exhaustion by overstimulation of the neural 
structures may be the explanation for the short duration of these seizures. 

It is interesting to note that spikes following application of strychnine or 
picrotoxin to the areas for the arm or leg failed to appear on the other side in our 
own observations and in those of McCulloch and Garol after section of the corpus 
callosum. Localized single discharges or short runs of discharges do not spread 
sufficiently to reach the “detour’’ pathways. 

Erickson '* (page 449), in a discussion of cases of agenesis of the corpus 
callosum, stated that he wondered “whether a truly generalized fit occurs in the 
presence of complete agenesis or section of the corpus callosum in man.” Of 7 
patients seen at the Neurological Institute of New York, 3 had no seizures. Two 
had generalized tonic seizures without the clonic phase. One had generalized tonic 
and clonic seizures, always starting on the left side of the face. The last patient 
had also generalized tonic and clonic seizures, but they were always more 
pronounced on the right side. It would be a mistake to attempt an analysis of the 
patterns of a small number of patients, though it might be tempting to explain the 
exclusively tonic pattern of the seizures in 2 of the patients. However, it can 
be stated that generalized seizures in man do occur in the absence of the corpus 
callosum. 

Seizure activity of the exposed cortex resembles closely that seen in electro- 
encephalograms recorded from the intact human head. In a majority of instances 
the activity consists of slow spikes of from one-twentieth to one-fortieth second’s 
duration, though the frequency may be lower. In other instances well formed 
spike and wave groups are recorded, occasionally exclusively, both during the tonic 
and during the clonic phase of a seizure of grand mal type. In a small number 
of cases the pattern was essentially one of high voltage slow waves without spikes. 
No truly fast activity was recorded from the cortex, though it is seen in the 
conducted bursts in white matter tracts. This indicates that cortical activity is 
always integrated when present at all. It indicates, furthermore, that in all 
probability the electrical activity recorded from the cortex at rest and during 
seizures is derived from cell discharges and not from axonal spikes. 
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We are unable at present to explain the slow “carrier waves’ found in con- 
ducting fibers of the medulla oblongata, seen in figures 6 and 8, which occur 
simultaneously with slow waves in the corresponding cortex. 

We observed no organized cortical activity in animals under ether anesthesia. 
In this respect our results differ from those of Adrian and Moruzzi. Seizures 
obtained with the animal under ether anesthesia were elicited with consistently 
higher thresholds than were seizures obtained with barbiturate anesthesia. In 
view of the functions tentatively assigned to layers III and V (see previous dis- 
cussion) it is perhaps permissible to speculate that ether acts on the subliminal 
activity originating in layer V, which is not suppressed by the barbiturates. In 
the absence of what might be a conditioning influence on the effector systems 
originating in layer V, a stronger stimulus is necessary to build up the discharges 
of layer III (Curtis**») sufficiently to overcome an additional obstacle. The 
seizure activity with pentobarbital sodium was previously described, in contrast to 
that under ether, as resembling the activity “at rest” except for being continuous 
instead of occurring in bursts. It is conceivable that this means that with 
barbiturate anesthesia (which has anticonvulsant properties as well) the activity 
of layer III is depressed and that whatever seizure discharge is recorded comes 
from layer V. It should be remembered that seizures seen with the animal under 
anesthesia induced with pentobarbital sodium and dial are consistently briefer and 
less violent than those with the animal under ether anesthesia, especially the seizures 
produced with the lightest possible stage of ether anesthesia. 

This further indicates that all seizures elicited in animals under anesthesia are 
only partly comparable to those seen in man, though the motor mechanisms 
involved in all instances are identical. 

Our observations do not permit us to arrive at sufficiently safe conclusions as 
to the origin of the normal alpha activity in man, though it might, as Adrian and 
Moruzzi * suggested, be closely related to the activity seen in animals at rest under 
anesthesia induced with pentobarbital sodium and dial. 

Adrian and Moruzzi*? found that during deep dial anesthesia the cortical 
activity of the typical pattern may persist, while the normally corresponding activity 
in the pyramidal tract stops. Similar observations were made by these authors 
after induced anoxia of the central nervous system. This may indicate the existence 
of an additional neuronal link between the cells in which the activity “during rest” 
originates and those from which the pyramidal tract fibers originate unless con- 
duction with decrement is postulated. 

A clinical observation, which has perhaps a similar significance, might be 
mentioned here. In cases of epilepsy controlled by medication the “brain wave” 
pattern may become normal, or a persistently abnormal type of activity may be 
observed. Similarly, “subclinical” patterns, for instance, spike and wave bursts 
in patients subject to petit mal epilepsy, might indicate the possibility of the presence 
of cortical “seizure” discharges which do not reach the efferent pathways unless 
an additional facilitating mechanism is activated. 

We were able to show that cortical discharges during seizures (in the widest 
sense, including discharges due to chemical stimulants) were conducted in extra- 
pyramidal axonal systems, as well as in the pyramidal tracts, where they had been 
discovered and analyzed almost completely in the classic paper by Adrian and 
Moruzzi.? It could be postulated from clinical and experimental data’ that such 
a representation exists. In our own observations seizure movements, both of tonic 
and of clonic pattern, were seen after pyramidal section on both sides. The activity 
conducted by extrapyramidal fibers was found in several discrete areas, presumably 
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small tracts descending through the reticular substance. Stimulation of poin‘s 
where activity was found to appear and disappear with cortical seizure activity 
resulted in slow sustained, usually ipsilateral, movement, which we consider further 
evidence that the tracts in question are actually part of the motor system. 

In several respects the extrapyramidal activity differs from that found in the 
pyramids. The frequency and amplitude of the spike bursts in the pyramidal tract 
are usually higher than those in the extrapyramidal fibers. This could easily be 
understood from the fact that the relatively large needle electrodes used in our 
experiments pick up activity from numerous fibers and from the difference in size 
between the pyramidal tracts and the small extrapyramidal tracts. In one other 
respect, however, an essential difference is noted. The pyramidal bursts during 
seizures are discontinuous and are often perfectly timed to occur synchronously 
with the cortical bursts. The extrapyramidal bursts are continuous, which might 
be explained by the fact that at the point of recording in the medulla oblongata 
the activity has been transmitted across a number of synaptic barriers. It should 
be kept in mind that the response to stimulation of the extrapyramidal fibers is 
slow and sustained, while that of pyramidal fibers is brisk and short. 

Seizures in animals after bilateral pyramidotomy or after unilateral section on 
the side supplied by the divided pyramid are much shorter than the seizures in 
intact animals. This could be explained as Sapirstein *® does, by interruption, or 
partial interruption, of a reverberating circuit, necessary to maintain “after- 
discharge” seizures. This author found in monkeys that a superficial lesion 
between the motor and the premotor area abolished the after-discharge completely. 
Our own pyramidal sections, carried out at a more distal level, may, nevertheless, 
have interfered with the neuronal chain at another link. After section of both 
pyramids and the corpus callosum we were able to produce only single twitches, 
a fact which may indicate that the reverberating system was completely abolished. 

“After-discharge” as a method is too diffuse and not sufficiently localizable to 
allow us to discuss the observations of Mettler and associates *° concerning the 
difference in tonic, clonic and phasic movements, which these authors observed 
with subconvulsive, well localized stimuli. It is, however, interesting to note that 
in their experience lesions of the pyramidal tract in the cat resulted in conversion 
of “phasic” into “tonic” movement. 

The motor pattern of seizures before and after section of the pyramids is 
essentially the same, consisting of a tonic phase followed by clonic movement. 
The chief difference between the intact animal and the animal with both pyramids 
cut lies in the duration of the seizures and their threshold for electrical stimulation. 
This similarity in pattern suggests strongly an integration of pyramidal and extra- 
pyramidal function at one of two levels or at both: the motor area of the cortex 
and the spinal segmental interneurons. At no other point are the two systems 
in close contact. Both possibilities of integration of motor function have been 
discussed by Tower.’ She was able to show that one of the several extrapyramidal 
motor areas of the cortex in the cat coincides with Brodmann’s area giganto- 
pyramidalis, which is not homologous in the cat with area 4 in primates. The 
fact that the after-discharge is generalized makes it impossible to analyze the 
cortical integration more closely in our experiments. 


19. Sapirstein, M. R.: Characteristics of After-Discharge Following Cortical Stimulation 
in the Monkey, Arch. Neurol. & Psychiat. 46:665 (Oct.) 1941. 

20. Smith, C. G.; Mettler, F. A., and Culler, C. A.: The Phasic Response to Cortical 
Stimulation, J. Neurophysiol. 3:182, 1940. Mettler, F. A., and Mettler, C. C.: Conversion of 
Phasic into Tonic Movement by Pyramid Lesions, ibid. 3:527, 1940. 
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Tonic, as well as alternating, clonic movements can be obtained by cortical 
stimulation and do exist in spinal man and in animals after transverse lesions of 
the cord and degeneration of the external descending pathways. Clonic movements 
show highly synchronized activity in the lower motor neuron, while normal 
movement is asynchronous.** It has been shown by Lloyd ** that the activity in 
the pyramidal tract fibers following stimulation of the cut pyramidal tracts at a 
proximal level is conducted asynchronously, which may be explained by the large 
variation in size of the pyramidal fibers, as Haggqvist ** has shown. On the 
other hand, it is conceivable that only the larger fibers are utilized for the conduction 
of cortical patterned impulses for clonic movement. Such patterns in the cortex 
are found electrically, especially in Erickson’s ** records. 

In addition, it is conceivable that impulses transmitted by extrapyramidal 
systems as more sustained trains of axonal spikes are repatterned into clonic 
bursts by the local segmental mechanisms capable of doing so.’® 


SUMMARY 


Groups of electrical discharges originating in the resting motor cortex under 
barbiturate anesthesia are conducted in the large projection systems of the cortex, 
the pyramidal tracts and the corpus callosum. 

The impulses conducted in the pyramids do not reach, or at least do not 
stimulate, the lower motor neuron; those conducted in the: corpus callosum, 
similarly, do not appear on the opposite motor area. 

Cortical discharges during convulsive seizures and those following the appli- 
cation of strychnine or picrotoxin to the cortex result in conducted axonal spike 
activity in the pyramidal tracts and in a number of extrapyramidal pathways 
running through the medial and the lateral reticular substance. The activity in 
the pyramidal tracts occurs in bursts and groups of spikes synchronous with the 
cortical discharges, while the extrapyramidal activity is more continuous. 

On several occasions groups of impulses were recorded from the area of the 
nuclei of the posterior column and from the region of the medial lemniscus. This 
activity is considered to be proprioceptive sensory return. 

Section of the corpus callosum causes a rise in the seizure threshold and appears 
to shorten the duration of the seizure. During generalized seizures in these 
instances cortical discharges were equal on the two sides. 

Section of one or both pyramids causes pronounced changes in threshold and 
duration of the seizures, but the pattern of tonic and clonic movement is not 
abolished, even by complete bilateral pyramidotomy. 

The use of various anesthetics resulted in appreciable modifications of both 
the cortical discharge patterns and the clinical seizure patterns. 

The anatomic origin of the large cortical projection systems is discussed in 
conjunction with present knowledge of the origin of the electrical discharges of 
the cortex at rest and during seizures. 

An attempt is made to outline the functions of various structures involved in 
the motor management of convulsive seizures. 


Columbia University College of Physicians and Surgeons. 

21. Hoefer, P. F. A., and Putnam, T. J.: Action Potentials of Muscles in Normal Subjects, 
Arch, Neurol. & Psychiat. 42:201 (Aug.) 1939; Action Potentials of Muscles in “Spastic” 
Conditions, ibid. 48:1 (Jan.) 1940. 

22. Lloyd, D. P. C.: The Spinal Mechanism of the Pyramidal System in Cats, J. Neuro- 
physiol. 4:525, 1941. 


23. Haggqvist, T.: Faseranatomische Studien tiber die Pyramidenbahn, Acta psychiat. et 
neurol. 12:457, 1937. 
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EFFECTS OF MORPHINE ON LEARNED ADAPTIVE 
RESPONSES AND EXPERIMENTAL NEUROSES 
IN CATS 


ABRAHAM WIKLER, M.D. 
Passed Assistant Surgeon (R), United States Public Health Service 
LEXINGTON, KY. 
AND 


JULES H. MASSERMAN, M.D. 


Assistant Professor of Psychiatry, University of Chicago 
CHICAGO 


The effects of opiates on the behavior of experimental animals have been 
described by several authors, the more detailed accounts being those of Tatum, 
Seevers and Collins! (rabbit, cat, dog and monkey), Kolb and DuMez* (monkey ) 
and Spragg* (chimpanzee). These investigators were primarily concerned with 
the development of tolerance to and the signs of physical dependence on withdrawal 
of the drug. The descriptions relating to behavior are therefore confined to the 
spontaneous activity of the animals, although Spragg * included an account of the 
performance of the chimpanzee on tests of delayed response and multiple choice 
during addiction to and withdrawal of the drug. The present report is concerned 
with the effects of morphine on spontaneous behavior, “conditioned” responses and 
experimentally produced “neuroses” in cats. 


METHODS 


Five healthy cats were used in these experiments. With 1 exception none of these cats 
had ever before been used for experimental purposes. The animals were permitted to have 
plenty of water but were fed only in the observation cage during each of three to five day 
periods of experimentation. 

The first series of experiments consisted of control observations on the effects of the intra- 
peritoneal injection of morphine sulfate in doses of 0.5 to 6 mg. per kilogram of body weight 
on the spontaneous behavior, feeding habits and responses of each cat. 

In the second series of experiments, each cat was placed in the “automatic conditioning 
apparatus” described by one of us (J. H. M.) # and trained successively to eat from the food 
box in the cage, to lift the lid of the food box with its nose and then to respond to a light- 
bell signal by running to the food box to eat a pellet dropped by the automatic feeder. The 
animal was then further trained to initiate its own feeding responses by operating a platform 
switch which actuated the conditioning signals. Finally, the switch was placed behind a 
movable transparent barrier which the cat could pass if it squeezed itself through the space 
between the edges of the barrier and the walls of the cage. Three of the cats (1, 2 and 5) 
learned to do this with ease and continued to operate the switch and to respond to the feeding 
signals as before. The other 2 cats were not taught the technic of switch manipulation 
but continued to respond to signals given by the operator. With all animals, responses to 
signals were rewarded by use of the automatic feeder, which dropped a pellet of food in the 
food box only after the correct responses had been made by the animal. After these behavior 


From the Division of Psychiatry, Department of Medicine, and the Otho S. A. Sprague 
Institute, University of Chicago. 

1. Tatum, A. L.; Seevers, M. H., and Collins, L. H.: Morphine Addiction and Its 
Physiological Interpretations, J. Pharmacol. & Exper. Therap. 36:447-475, 1929. 

2. Kolb, L., and DuMez, A. G.: Experimental Addiction of Animals to Opiates, Pub. 
Health Rep. 13:46, 1931. 

3. Spragg, S. D. S.: Morphine Addiction in Chimpanzees, Comparative Psychology Mono- 
graphs, Baltimore, Johns Hopkins Press, 1940, vol. 15, no. 7. 

4. Masserman, J. H.: An Automatic Apparatus for the Central Conditioning of Small 
\nimals, J. Comp. Psychol. 28:201-205, 1939. 
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patterns were firmly established, each animal was given an intraperitoneal injection of morphine 
sulfate, and its reactions to the same stimuli in the experimental situation were observed 
over a period of six to nine hours and then again on the following day. 

In the third series of experiments, the feeding responses previously described were disrupted 
by subjecting the animal to a combined stimulus of air blast and grid shock just as it lifted 
the lid of the food box in response to the light-bell signal. The air blast consisted of a harmless 
puff of air directed to the side of the animal’s face and was accompanied by a rather loud, 
sudden noise. The grid shock was administered by connecting the grid floor of the cage to 
a condenser fence electrifier. The “neurotic” alterations in behavior induced in the animal by 
this technic were then observed over a control period of two or three days, and the procedure 
was repeated once daily. When these behavior patterns were definitely established, the animal 
was given intraperitoneal injections of morphine sulfate in order to determine the effects of 
this drug on the cat’s spontaneous behavior and on its responses to conditioned stimuli and 
other experimental procedures. 


RESULTS 


Effects of Single Doses of Morphine Sulfate on Spontaneous Behavior.— 
Vomiting or defecation or both appeared regularly within five minutes after the 
injection of 3 mg. of morphine sulfate per kilogram of body weight. In 4 of the 
5 cats studied this was followed by a period of “sedation,” lasting one-half to two 
hours, during which the cat sat quietly in the corner, paying no attention to stimuli, 
such as sudden noises, flashes of light or the entrance of strangers into the room. 
The pupils were regularly dilated. The cat also ignored food placed before it and 
offered less resistance to handling than it did before the injection of morphine. 
This initial period of inactivity, however, was gradually replaced by one charac- 
terized by restlessness and distractibility. The cat sat quietly in its cage, but on 
the approach of the experimenter it would walk about, rub its face and neck 
against the side of the cage and resist handling more than before the injection of 
morphine. However, this behavior was not accompanied by any evidence of 
“rage,” although a brief “startle reaction” was frequently elicited by a sudden 
stimulus. When food was placed before the animal, it ate readily but was distracted 
by other stimuli and thus continued to change from one activity to another. Slight 
ataxia appeared during this period, persisted for about four hours and then 
gradually subsided. By the following morning the cat was apparently entirely 
normal and behaved as before the injection of morphine. 

One animal (cat 4), however, exhibited no initial period of inactivity, increased 
distractibility occurring within a half-hour after injection. Repetition of the dose 
at this time accentuated the restlessness and distractibility. At times behavior 
suggestive of hallucinosis appeared in that the cat made sudden dashes toward 
corners or under radiators or doors, and at other times it seemed to be playing 
with a nonexistent mouse. On the following morning this cat’s behavior was 
entirely normal, and it appeared to have recovered completely from the effects of 
the drug. 

Doses of approximately 1 mg. per kilogram produced the same sequence of 
events in each animal, except that vomiting and/or defecation appeared only rarely. 
This amount was therefore adopted as the basic dose for subsequent experiments. 


Effect of Single Doses of Morphine Sulfate on Conditioned Responses.—In 
general, in the 4 cats which exhibited early “sedative” effects, progressive disso- 
lution of the response patterns took place in the order of decreasing complexity. 
Thus, about two or three minutes after the intraperitoneal injection of morphine, 
the cats ceased to pay attention to the platform switch, although they still responded 
well to the light-bell signal when the latter was manipulated by the experimenter. 
A few minutes later they failed to respond to this signal but would still eat from 
the box when shown the food. Shortly afterward (five to ten minutes after 
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ection) the cats ignored food as well, and also refused to eat outside the 

servation cage. This behavior continued unchanged for from one-half to two 
ours, after which they would again eat from the food box, but still ignored both 
switch and light-bell signals; the only response to the latter was a curious, 
investigatory gaze in the direction of the light or sound, without any sign of 
recognition of the stimulus as a signal for food. Three or four hours after 
injection the cats responded to the light-bell signal with. varying degrees of 
consistency but still ignored the switch. One animal (cat 1) finally also operated 
the platform switch while still restless and highly distractible. When they were 
retested the next morning, after the effects of the injection had worn off, all 4 cats 
operated the switch and responded to signals as well as before injeciion. 

The sequence of events with cat 4, which exhibited no “sedative” period after 
injection, was the same except that the rate of disappearance of the conditioned 
responses was much slower ard recovery was more rapid than with the other 
animals. On the other hand, this cat failed to operate the switch the next day, 
and it had to be retrained to do so. 


Effects of Single Doses of Morphine Sulfate on Experimental Neuroses.—In 
general, the types of behavioral aberrations produced in these experiments con- 
formed to those already described by one of us (J. H. M.).®° The “neurotic” 
animals ignored the platform switch and would not eat from the food box, even when 
the lid was raised and salmon-covered pellets of food were displayed in full view. 
Attempts to force the cat’s head into the food box were vigorously resisted by the 
starving animal, and if the door of the cage was left open, the cat invariably 
attempted to escape. Cat 2 persistently closed the platform switch but paid no 
attention to the signals thereby produced. In response to the light-bell signal, cat 
3 vocalized and rolled about on the grid floor of the cage. Cat 5, which had been 
subjected to motivational conflicts before injection and which had then been relieved 
of its “neurosis” by experimental means, again exhibited marked terror in response 
to the light-bell signal and tore wildly at the doors of the cage or scurried behind 
the glass screen. These reactions were all accentuated on exhibition of the stimuli 
which had previously acted as conditioned signals for feeding. These behavioral 
changes, once established, persisted unchanged in spite of continuous starvation 
over a period of four days. An interesting observation, however, was that on the 
first trial each morning the responses were frequently near normal, but the 
characteristic neurotic reactions developed on the second or third trial, immediately 
afterward, without reenforcement by air blast or grid shock. 

After the intraperitoneal injection of 1 mg. of morphine sulfate per kilogram of 
body weight, cats 1, 2, 3 and 4 continued to exhibit the aberrant behavior previously 
described and refused to eat for four or five hours. Then, despite the persistence 
of some manifestations of anxiety at the stimuli, feeding responses reappeared, first 
outside and then inside the experimental cage. About one hour later the “neurotic” 
behavior of cats 1, 3 and 4 disappeared completely, although some degree of 
restlessness and distractibility remained. Shortly afterward, cat 1 responded 
regularly to the light-bell signals, and cats 3 and 4 did likewise, although less 
consistently. Finally, about seven hours after the injection of morphine, cat 1 
exhibited no evidence of “experimental neurosis,” occasionally operated the platform 
switch and sometimes responded to the light-bell signal thereby evoked in a normal 
manner. When they were retested the next morning, however, after the effects of 
the morphine had worn off, the behavior of cats 1 and 3 was fully as “neurotic” 


5. Masserman, J. H.: Behavior and Neurosis, Chicago, University of Chicago Press, 1943. 
pp. 1-254, 
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as on the previous morning, before the injection of the drug. In contrast, cat 4 
appeared to have been “cured” completely of its “neurosis” although the platform 
switch response was completely extinguished, and the responses to the light-bell 
signals were more erratic. 

The initial dose of morphine administered to cat 2 appeared to have little effect 
on its aberrant behavior. The animal continued to behave as before, although with 
increased distractibility. The next day twice the dose of morphine sulfate (2 mg. per 
kilogram) was given intraperitoneally. Considerable diminution in the intensity of 
the “neurotic” signs was noted about three hours after injection, and there was no 
evidence of “neurosis” two hours later. About this time feeding responses in the 
cage reappeared, and these were followed shortly by fairly consistent and correct 
responses to the light-bell signal. The behavior of this cat was observed until 
about seven hours after injection, but no further manipulations of the switch were 
noted. On being retested the next morning, the behavior of this cat, too, was fully 
as abnormal as before the administration of morphine. 

The reaction of cat 5 to morphine was quite different. As already noted, this 
cat had previously been made “neurotic” by the same technic as that employed in 
the morphine experiments but had been “cured” by various therapeutic technics 
(Masserman *°) before being used in these experiments. After the neurosis had 
been reprecipitated in severe form by a repetition of the blast-shock experience, 
morphine sulfate, even in doses of 2 mg. per kilogram, had no effect on the terrified, 
panicky reactions to the light-bell signals. The dose was repeated at two hour 
intervals, but the animal’s fearful responses continued unabated, even though 
restlessness and distractibility were present. A few minutes after a total dose of 
7 mg. per kilogram had been given, the respirations suddenly became slowed, 
and, after a few gasps, the animal died, apparently of respiratory paralysis. Just 
before death, extreme extensor rigidity of all four legs was noted, and this persisted 
after death, so that the dead animal could be placed in a standing position. 


SUMMARY AND CONCLUSIONS 


1. In 4 out of 5 cats, morphine in doses of approximately 1 mg. per kilogram 
of body weight regularly produced refractoriness to stimuli and diminution in 
activity, lasting from one-half to two hours, after which the animal became more 
restless and evinced notable distractibility over a period of about six to seven hours. 
The fifth cat exhibited only the latter type of behavior with this dose of morphine. 


2. In all animals learned adaptive responses were greatly affected. The more 
recently acquired and most complex learned responses disappeared first, and then 
reappeared last, as the effects of the drug wore off. The disintegration of learned 
complex responses was usually complete within ten minutes after injection, while 
reversal of this process began three or four hours later in most cases. 


3. “Experimental neuroses” were produced by creating an impassé between 
conflicting motivations of hunger and fear. The complex “neurotic” behavior 
abated with injection of morphine and was replaced by previous adaptive patterns 
about five or six hours after the administration of the drug. However, in 3 
of the animals the “neurotic” behavior reappeared in full force after the effects 
of morphine had worn off further, although a cat which had been made only mildly 
“neurotic” showed notable diminution in its abnormal reactions the next day. In 
contrast, an animal with a reprecipitated and severe neurosis showed no improve: 
ment with doses sufficiently large to cause its death. 


Department of Medicine, Frank Billings Clinic, University of Chicago. 
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GROWTH ASYMMETRY DUE TO LESIONS OF THE 
POSTCENTRAL CEREBRAL CORTEX 


WILDER PENFIELD, M.D. 
AND 
J. S. M. ROBERTSON, M.D.* 


MONTREAL, CANADA 


It has long been obvious that decrease in growth of one half of the body, or of 
one member, may result from a lesion of the corresponding portion of the spinal 
cord at an early age or from a large birth injury of the opposite hemisphere of the 
brain. In the cases here described evidence will be presented to show that 
limitation of growth is produced by lesions of the cerebral cortex alone, but only 
if such lesions have a specific localization. 

Operative exposure of the brain of patients with focal epilepsy has given 
us opportunity to determine the exact location of cerebral scars and to identify 
the convolutions involved by means of electrical stimulation, with the use of 
local anesthesia. In the study of such patients certain cases came to our attention 
in which only the postcentral gyrus seemed to be involved in the lesion. 

Consequently, we have reviewed all cases in which such an operation was 
performed during a ten year period at the Montreal Neurological Institute and 
the Royal Victoria Hospital, Montreal. From this series we have selected for 
analysis all the cases in which bodily asymmetry was clearly established. 


REVIEW OF LITERATURE 


In a search of the literature we can find no previous attempt at a correlation 
of growth—asymmetry and the presence of cerebral scars. The writings on 
growth asymmetry are extensive, but there is a good deal of confusion between 
atrophy and hypertrophy, and a bewildering number of explanations are proposed. 
Cox? called attention to the variability that is possible in the length of the legs 
of normal persons. Halperin,? however, stated that gross asymmetry which is 
obvious to the eye is rare but that small measurable differences are common. 

The use of the term atrophy in this connection may be misleading. Failure to 
grow fully is what occurs, and atrophy should be defined as arrest of growth, 
underdevelopment or relative smallness. When the one side was normal for the 
age and racial type and the other side was smaller, Peabody * accepted the term 
hemiatrophy; when the other side was larger, the term hemihypertrophy was 


Read at a meeting of the Montreal Neurological Association in 1938. 

From the Department of Neurology and Neurosurgery, McGill University and the 
Montreal Neurological Institute. 

* At the time this study was completed, in the spring of 1938, Rockefeller Traveling 
Fellow; now member of the Department of Surgery, University of Glasgow, Scotland. 

1. Cox, W. C.: On the Want of Symmetry in the Length of Opposite Sides of Persons 
Who Have Never Been the Subjects of Disease or Injury to Their Lower Extremities, 
(Am. J. M. Sc. 69:438, 1875. 

2. Halperin, G.: Normal Asymmetry and Unilateral Hypertrophy, Arch. Int. Med. 48: 
676 (Oct.) 1931. 

3. Peabody, C. W.: Hemihypertrophy and Hemiatrophy: Congenital Total Unilateral 
Somatic Asymmetry, J. Bone & Joint Surg. 18:466, 1936. 
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used. It is obvious, however, that normal standards are not sufficiently exact to 
make such a differentiation possible. Extensive summaries and comments may 
be found in articles by Archambault and Fromm‘ and Merritt and others.® 

As autopsy is rarely performed in cases of bodily asymmetry, there are few 
records of lesions of the brain in such cases. In most instances the asymmetry 
was described as hemihypertrophy, and the belief was expressed that the changes 
indicated an increase in the size of the hemisphere on the side of the hypertrophied 
limbs, but in no case, in which the autopsy report was full enough, could we find 
any record of a lesion in the contralateral hemisphere. Gowers * reported a small 
arm area in the postcentral gyrus in a case of prenatal failure of development 
of the contralateral hand, but he suggested that the cortical effect might be 
secondary to injury of the hand. Bastian and Horsley’ reported a similar case. In 
both articles the earlier work of Ferrier*® on cortical stimulation was accepted, 
and the authors stated that the lesions were in the motor area for the hand, but 
the text and the diagram in each case suggest that the lesions may have been 
postcentral. 

On the other hand, definite evidence has been produced to show that in the 
adult injury to the cortex behind the central fissure produces muscular atrophy 
and some loss of subcutaneous tissue, so that a limb may be generally smaller 
than the normal one (but bone length does not change). Guthrie ® described 
the wasting that follows gunshot wounds of the parietal lobe, and Head* 
described a case of this type (case 23 in his series). In these cases there was 
usually loss of cortical sensation, almost complete in the atrophic areas, but the 
two conditions did not seem of necessity to exist together. The atrophy affected 
particularly the distal part of the limb, so that the hand and foot became narrower. 
The muscular atrophy was not extreme, and it reached a level beyond which it 
did not seem to advance. There were no cutaneous changes of the so-called trophic 
type and no alteration in the nails and skin. 

Silverstein * and Winkelman and Silverstein,’* in several papers, discussed the 
relationship of atrophy and sensory loss, particularly from the point of view of 
tumor localization. Chatin** showed that in adults tissue wasting in paralyzed 


4. Archambault, L., and Fromm, N. K.: Progressive Facial Hemiatrophy: Report of 
Three Cases, Arch. Neurol. & Psychiat. 27:529 (March) 1932. 

5. Merritt, K. K.; Faber, H. K., and Bruch, H.: Progressive Facial Hemiatrophy: 
Report of Two Cases with Cerebral Calcification, J. Pediat. 10:374, 1937. 

6. Gowers, W. R.: The Brain in Congenital Absence of One Hand, Brain 1:388, 1879. 

7. Bastian, H. C., and Horsley, V.: Arrest of Development in the Left Upper Limb in 
Association with an Extremely Small Right Ascending Parietal Convolution, Brain 3$:113, 
1881. 

8. Ferrier, D.: The Functions of the Brain, London, Smith, Elder & Co., 1876, p. 323. 

9. Guthrie, L.: Muscular Atrophy and Other Changes in Nutrition Associated with 
Lesions of the Sensory Cortex of the Brain, with Especial Reference to the Possible Exis- 
tence of Trophic Representation in the Postcentral Areas, Proc. Roy. Soc. Med. (Sect. 
Neurol.) 11:21, 1918. 

10. Head, H.: Studies in Neurology, London, Hodder & Stoughton, 1920, vol. 2, pp. 716 
and 786. 

11. Silverstein, A.: Atrophy of the Limbs as a Sign of Involvement of the Parietal Lobe, 
Arch. Neurol. & Psychiat. 26:237 (July) 1931; Tumor of Parietal Lobe Showing Jack- 
sonian Sensory Seizures Involving the Tongue, Face and Index Finger with Advanced Pre- 
mature Atrophy of Affected Parts, J. Nerv. & Ment. Dis. 77:371, 1933. 

12. Winkelman, N. W., and Silverstein, A.: Trophic Disturbances of the Limbs in Retro- 
Rolandic Lesions, A. Research Nerv. & Ment. Dis., Proc. 18:485, 1932; Unilateral Amy- 
otrophy: Its Diagnostic Importance for Cerebral Localization, Am. J. Syph. & Neurol. 19: 
58, 1935. 


13. Chatin, P.: Troubles trophiques et troubles de la sensibilité chez les hemiplégiques, 
Rev. de méd. 20:781, 1900. : 
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limbs, due to cortical lesions, was associated with sensory loss (cortical type) 
and demonstrated that without sensory loss there was little or no atrophy. He 
reported 19 cases of hemiplegia, in 11 of which cortical sensory loss was evident, 
and, in 9 of these there was atrophy of characteristic cortical type. In 2 cases 
vasomotor disturbances only were apparent. In 8 cases, on the other hand, there was 
no evidence of cortical sensory loss or of atrophy. The sensory loss in some cases 
was purely cortical in type; in others there was, in addition, some loss of sub- 
cortical type. In most of the cases the amount of atrophy was proportional to 
the amount of cortical sensory loss, but the correlation was not strict, and in 1 
case marked sensory loss with only mild atrophy was present. Weisenburg ** 
appeared to have held a similar opinion, as he reported that most atrophy occurred 
in cases of severe paralyses with sensory loss. He was less definite than Chatin, 
however. 

The type of atrophy that ordinarily occurs was clearly pointed out by Guthrie, 
by Head and by Silverstein and Winkelman. These authors expressed their 
apparent agreement in regard to the type of atrophy that results from a lesion 
in the postrolandic area during adult life, as follows: There is muscular wasting, 
not notable in amount. It comes on rapidly, reaches its maximum early and then 
remains constant, not improving with physical therapy. All the muscles in the 
limb appear t2 be about equally affected, though the wasting is often first noted in 
the hands. There are no trophic changes in the skin and nails in the usual sense 
of the term and no notable vasomotor alterations. Guthrie, and later Head, 
stated that hypotonia is often present but is hidden by the associated spasticity result- 
ing from an added prerolandic lesion. The skin is soft and smooth, even more than 
one sees as a result of disuse. There is some loss of subcutaneous tissue, so 
that the hand, for example, seems smaller and more delicately formed. The 
normal hand is that of “an artisan,” and the affected hand is “ladylike.” 

The lesion occurring in adult life results in no abnormality in the length 
of the bones; otherwise, the condition is similar to that in the cases studied in 
this report, and it seems reasonable that if the lesion should occur during 
the period of growth, the bones would be somewhat smaller than normal. The 
cause of the muscular atrophy that occurs with hemiplegia has been studied, and the 
views held up to 1900, especially by the French neurologists, have been reviewed 
in the article by Chatin.** He finally assumed that both motor and sensory 
lesions are required to produce the tissue atrophy. | 

Several cases of bodily asymmetry associated with epilepsy have been reported, 
but in these the focal cause was not clearly proved. In several instances the history 
of the attacks and their pattern suggested a postcentral lesion on the side opposite 
the atrophy, but in none of the reports is proof from observations at operation 
or autopsy forthcoming. Archambault and Fromm ‘* expressed the belief that the 
incidence of epilepsy in the cases of asymmetry was purely a coincidence and that 
the two conditions had no relation. Their collection of cases was a mixed one. 
The relation of bodily asymmetry to epilepsy seems to have impressed Wartenberg,’® 
although his explanation of the mechanism of the association is purely speculative. 
He assumed a vascular cause for epilepsy and trophic control by the central auto- 
nomic system, neither of which assumptions has axiomatic standing. On the 
other hand, it has been clearly shown that localized cortical lesions do result in 


14. Weisenburg, T. H.: A Clinical Study of Hemiplegia in the Adult, J. A. M. A. 44: 
603 (Feb. 25) 1905. 


15. Wartenberg, R.: Zur Klinik und Pathogenese der Hemiatrophia faciei progressiva, 
Arch. f. Psychiat. 74:602, 1925. 
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epilepsy and that in adults postcentral lesions are associated with localized con- 
tralateral muscular atrophy. 

Donley,"* in holding that epilepsy and atrophy are associated causally, reported 
a case of progressive hemiatrophy of the right side of the face in which epileptic 
seizures were associated with an aura of numbness and a sense of heat in the 
right side of the chest, but with no other localizing evidence except moderate 
enlargement of the ventricles, particularly of the left lateral ventricle. The pre- 
sumption now seems justified that there was, in this case at least, a lesion of 
the postcentral cortex in the left hemisphere. 

Atrophy also occurs in cases of acute anterior poliomyelitis, but here it is 
much more profound than that which results from cortical lesions, even though 
they date from birth. The muscular loss tends to be more localized and more severe 
in poliomyelitis, and the amount of involvement of one muscle group is greater 
than that of closely adjacent groups. Furthermore, in cases of anterior poliomye- 
litis there is often a marked vasomotor disturbance, the exact cause of which is 
unknown. This vasomotor change is absent with cortical lesions, although there 
may be an apparent disturbance, due to disuse, as shown by Uprus and others ™ 
and Sturup and associates.** Again, the growth changes are much more pro- 
nounced in cases of infantile paralysis, so that a limb may be several inches shorter 
than the opposite one, whereas with cortical lesions it will be pointed out that the 
asymmetry is much less extreme. 


ANALYSIS OF CASES 


The cases here presented are those of patients suffering from epileptic 
attacks due to local cerebral lesions. The patients were operated on in the ten 
year period between 1928 and 1938, first at the Royal Victoria Hospital and 
later at the Montreal Neurological Institute. As local anesthesia was used at 
operation and the position of the rolandic cortex was defined by electrical stimu- 
lation whenever possible, the relation of the lesion to this area was adequately 
established in each case.’® For the purposes of this analysis, all cases were 
selected which fell into the following categories: (a) cases in which there was 
bodily asymmetry; (b) cases in which a lesion, which dated from childhood, 
occurred in the region of the central, or rolandic, cortex, no matter how small 
the lesion, and (c) cases in which there were definite areas of destruction 
anywhere in the cerebral hemisphere, provided the lesion dated from childhood. 

Diagrams have been prepared (figs. 1 to 5) which summarize the location of 
the cerebral lesions. In these diagrams, in cases of body asymmetry the lesion is 
shown as the total area of damage as it would have appeared on a normal brain; 
that is, if the hand area of the precentral gyrus was injured, the hand area of 
a normal rather than of a shriveled, convolution is crossed out, whereas in the 
control cases the area shown on the diagram is simply the extent of the scar as 
observed at operation. Consequently, in the latter cases the true lesion, because 


16. Donley, D. E.: Facial Hemiatrophy Associated with Epilepsy, J. Nerv. & Ment. 
Dis. 82:33, 1935. 

17. Uprus, V.; Gaylor, J. B.; Williams, D. J., and Carmichael, E. A.: Vasodilatation 
and Vasoconstriction in Response to Warming and Cooling the Body: A Study in Patients 
with Hemiplegia, Brain 58:448, 1935. 

18. Stiirup, G.; Bolton, B.; Williams, D. J., and Carmichael, E. A.: Vasomotor Responses 
in Hemiplegic Patients, Brain 58:456, 1935. 

19. The results obtained in the treatment of the epilepsy of these patients by radical 
procedures have been reported by Penfield and Erickson (Epilepsy and Cerebral Localization, 
Springfield, Ill., Charles C Thomas, Publisher, 1941, p. 623). 
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pathologic atrophy, is probably more extensive than is shown. The correct 
relation of the lesion to the rolandic cortex has, however, been carefully recorded 
and verified in every instance. When the whole group was studied, it was found 
that in the cases of body asymmetry lesions occurred in the vicinity of the central 
fissure, while in cases in which asymmetry did not exist, this area was not injured. 
\ few slightly anomalous cases are discussed separately. 

It was found that in every case of asymmetry in which the etiologic factors 
concerned with the cerebral lesion could be established, the lesion had occurred 
at the age of 2 years or before. There were no cases in which asymmetry was 
associated with a lesion occurring after this age. Unfortunately, there were no 
cases of injury to the rolandic area which had occurred after the age of 
2 years and during the growth period, so that no final conclusion should be drawn 
with regard to the effect of central injuries occurring between the ages of 2 and 
12 years. For purposes of control, strictly speaking, only lesions occurring before 
the age of 2 years should be used (cases 14 to 21). But in order to obtain as 
complete evidence as possible, it was assumed that as a lesion at any age during the 
period of growth might be capable of producing asymmetry, all cases in which 
lesions occurred before the age of 12 years should be studied (cases 22 to 27). 
Cases in which lesions occurred at a later age were excluded, as it was felt 
that with the lessened amount of growth a minimal retardation of growth might 
easily be overlooked. We would, however, not stress the absence of changes 
after the age of 2 years ; accordingly, in figure 5 areas in which destruction occurred 
before the age of 2 years without producing asymmetry are shaded black. The 
lesions in control cases which occurred later in childhood are shaded. Although 
we believe that the latter cases are significant, the evidence, in our opinion, is too 
indefinite to justify any final conclusion from them. 


ANALYSIS 

When the cases in which the lesions were associated with bodily asymmetry 
are studied, it is seen that the only common factor is involvement of the post- 
central cortex (cases 1 to 13 and figs. 1 to 3). These cases can be divided into 
groups according to the anatomic type of the lesion. 

In group A (cases 1 to 4) the postcentral cortex only was involved (fig. 1). 
Case 4 is included, as the atrophy of the frontal lobe seemed not to be a significant 
factor, in view of the evidence in the control cases. In group B (cases 5 to 8) 
the postcentral cortex and the internal capsule, chiefly the sensory radiations, were 
involved. In group C (cases 9 to 13) both the postcentral and the precentral 
cortex were affected, with a varying amount of damage to the internal capsule. 

Further study of the cases in group A is interesting and may be assisted by 
reference to figure 1. In case 1 the patient showed focal atrophy of, the left 
index finger, especially of the metacarpal portion (figs. 7 and 8), and this was 
the area in which she experienced the sensory aura of her attacks. It is not 
clear whether the lesion occurred at birth or was prenatal. In case 2 the patient 
had focal atrophy of the fifth finger, again in the area of the sensory aura, and 
the arm was a little short. These patients had lesions mainly in the sensory 
areas for the hand and arm extending slightly into the leg area in case 2. In 
case 3 one leg was short (fig. 9). The scar was mainly in the sensory leg area. 
In case 4 there was smallness of the upper and the lower limb, including the hand 
and foot, with a lesion extending from the midline down to the sensory arm area. 

On the basis of these examples, we feel justified in assuming that the 
postcentral cortex has an influence on the growth of the opposite side of the body 
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and that this influence has a localization closely approximating that of cortical 
sensation. 

It was previously pointed out that Gowers reported an excellent case in which 
smallness of the hand was associated with atrophy of the corresponding area 
of the postcentral gyrus. He suggested that the cortical abnormality might be 
secondary to the injury of the hand. That such an explanation does not hold is 
shown by the variety of forms of primary injury of the cortex itself in the 
present series. 

The patients in group B showed atrophy of the extremities of one side 
(figs. 10, 11 and 12). But, except in case 7, the involvement of the postcentral 
gyrus itself could not be finally proved at operation, either because of difficulty 


Fig. 2 (group B, cases 5 to 8).—Lesions of postcentral cortex and internal capsule. 


in interpretation of the results of stimulation or because of the gross displacement of 
anatomic structures. The lesions were large cysts, and on clinical and anatomic 
grounds it is relatively certain that the lesion involved the radiations to the sensory 
area as they lay in the internal capsule (fig. 2). From this it may be assumed 
that the fibers concerned with the “trophic” influence may be interrupted beneath 
the postcentral cortex and that this interruption may interfere with growth. 

In all the cases in group C (fig. 13) asymmetry was present, usually to a 
more pronounced degree and extent than in the other groups. In these cases there 
were involvement of the precentral cortex and, in most instances, considerable 
damage to the internal capsule, in addition to the lesion in the postcentral cortex, 
which was present in all cases. For each case the lesion is outlined in figure 3. 
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\symmetry of the face and of the trunk seemed to be variable. In cases 1 and 
2 the lesions occupied almost the same region; in case 1, however, there were 

irtness of the second finger and, with this, smallness of the face, and in case 2 

fifth finger was short and the face was symmetric. In cases 3 and 4 the face 
rea of the cortex was not involved, and there was no facial asymmetry. In cases 
> to 11 and 13 the face area of the cortex (postcentral) was involved. In cases 
' and 13 there was no record with regard to the symmetry of the face, and in 2 
ases the face was symmetric (cases 5 and 10). A small area of the sensory cortex 
just above the fissure of Sylvius was spared in case 5, but this cannot be claimed 
in case 10. 

In the earlier records the dimensions establishing asymmetry of the chest 
were the hemicircumference and the distance of the nipples from the midline. These 
dimensions vary a good deal in the normal, so the records must be interpreted 
with caution. However, as there is no case in the series in which asymmetry 
of the reverse type was shown, we feel that these variations are not chance. It is 
our clinical impression that inspection of the chest reveals asymmetry which more 
often points to the location of the cerebral-lesion than does asymmetry of the 
extremities and face. It has been more difficult, however, to measure. In some 


Fig. 3 (group C, cases 9 to 13).—Lesions of the precentral and postcentral cortex. 


of the later examinations the length of the clavicle was noted, and in cases in 
which the chest seemed smaller on one side, the clavicle was shorter, this 
difference giving an appearance of narrowness to the shoulder, and therefore to 
that side of the chest (figs. 11 and 13). In a few cases the distance of the anterior 
superior iliac spine from the midline was also noted in order to get a corresponding 
measurement of the pelvic girdle. This distance revealed asymmetry in a few 
cases, but it has been measured in too few cases for any conclusion as to its 
value. 


From the groups A, B and C, 5 cases were excluded, as they were somewhat 
anomalous. These may now be summarized (group E, cases 28 to 32 inclusive). 


Case 28.—The patient showed mild atrophy of the postcentral cortex behind the motor 
area for the arm, with smallness of the contralateral half of the face and with the nipple on 
that side 2.5 cm. nearer the midline than the nipple on the other side. The atrophied area 
did not show much scarring, and it is uncertain how much functioning cortical tissue was 
present. 


Case 29.—In this case hemiatrophy was well marked in the arm and leg, and the corre- 
sponding areas of the postcentral cortex were atrophic; here, again, however, it was felt 
that the lesion was not gross enough to justify inclusion of the case in the primary analysis. 
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It is interesting that in this case the parents believed that the arrest of development began at 
the age of 6 years. 


Case 30.—The main lesion seemed to lie behind the foot area and deeply behind the arm 
area of the cortex. Stimulation, however, did produce sensation in the foot in part of the 
atrophied area, an observation which may explain the slight shortness of the leg. However, 
in view of the abnormal position of the central fissure, it was thought wiser to discard this 
case than to reason from it that a lesion immediately behind the sensory arm area would 
not produce atrophy in the arm. 


Case 31.—In this case there was definite atrophy of one lower limb (fig. 14), and at 
operation the only lesion observed was in the contralateral (area 6a 8) frontal cortex anterior 
to the precentral gyrus. This lesion, which was maximal next the falx, may have extended 
posteriorly in that area. Clinically, also, there was evidence of a lesion of the rolandic cortex 
or of its radiations. For lack of clear evidence, however, the case was excluded. 


Case 32.—In this case a small lesion occurred in the sensory face area without asymmetry 
of the face. Asymmetry of the face has not been a constant observation in general. The 
lesion was small, and may have resulted from the taking of a specimen for biopsy, which 
the history suggests may have been done at the age of 14 years. 


COMMENT 


The complete mechanism responsible for the relative atrophy is uncertain. 
The pronounced atrophy in cases of anterior poliomyelitis suggests that the growth 
of a limb is dependent on the integrity of the immediate nerve supply of its 
muscles. This has tended to lead most previous authors to conclude that in 
such cases the lesion responsible for the atrophy must be sought in the anterior 
horn cells. When this argument was carried further, it was suggested that atrophy 
from cerebral lesions was due to loss of motor control over these cells from higher 
centers. Other investigators have assumed that the entire effect on growth was 
exerted through the autonomic nervous system. 


That vascular changes are the cause must be doubted in view of the evidence 
produced by Stiirup and associates ** and by Uprus and associates ** that the vaso- 
motor mechanism is intact, even in cases of gross hemiplegia of cortical or sub- 
cortical origin. That disuse is a factor may be argued when there is associated 
hemiplegia, but it cannot explain the atrophy in the cases described here, in which 
disuse was minimal, as in the cases presented in group A, nor can it explain the 
focal nature of the atrophies in these cases. 


Figure 4 indicates the location of lesions which did not produce asymmetry 
of growth. It seems likely, therefore, that such areas of the brain are not con- 
cerned in the control of growth. After careful analysis, however, we can make 
such an assertion with complete confidence only with respect to the areas which 
are shaded black in figure 5. 

We have had lesions of the precentral area for the face entirely limited to that 
gyrus, but lesions of other areas of the precentral gyrus have been associated with 
some involvement of the postcentral gyrus as well in our cases (fig. 3). This is 
illustrated in figures 4 and 5. We cannot, therefore, state whether a lesion of 
the precentral gyrus alone would inhibit growth. The same must be said for a 
small portion of the upper parietal lobe, as indicated in figure 5 by areas shaded 
with horizontal lines. 


The only positive conclusion we wish to draw is that retardation of growth 
(associated with moderate muscular wasting) may point to, and result from, a 
lesion of the postcentral gyrus. This relative atrophy is not associated with 
obvious trophic change in the skin or with pronounced vasomotor disturbance. 

With regard to more exact localization, the cortical areas appeared to correspond 
accurately with the region of somatic smallness in the majority of cases. But in a 
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‘ew cases the correspondence did not seem to be so exact. The extent of normal 
‘tical sensory areas is indicated in figure 6. 
Except that the fibers concerned with the influence on growth probably lie in 
the internal capsule in close relation to the sensory radiations, we offer no evidence 
as to their course. 


27 


Fig. 4—Lesions of the brain of patients without any somatic asymmetry. Note the free- 


dom from any involvement of the sensorimotor area of the cortex except in case 22. 


LESIONS WITHOUT ASYMMETRY . 

OCCURRING BEFORE AGE OF 

AREAS FOR WHICH THERE | 


ARE UNCOMPLICATED 12 “ 
DEFINITE LESIONS 


LESIONS WITH ASYMMETRY 
IRBVOLVING ONLY CORTEX 


Fig. 5.—Lesions of the brain in patients without somatic asymmetry analyzed according 
to the age of onset of the injury. The numbers on the diagram refer to cases. It is clear 
that with respect to the precentral gyrus and a patch of parietal lobe behind the sensory 
cortex no statement for or against growth control can be made. 


The smallness of limbs associated with lesions of the postcentral gyrus is 
usually less than that produced by a lesion of the anterior horns of the spinal 
cord or by a deep cerebral lesion. 

The upper limit of age of onset of a lesion that will give rise to asymmetry can- 
not be determined from the cases presented, owing to the absence from this series 
of cases of postcentral lesions occurring after the age of 2 years. We can 
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only say that if a lesion occurs in the postcentral gyrus before the age of 2 years 
asymmetric growth will result. 


In this discussion no mention of muscular wasting has been’ made, but the 
case records that are adequate indicate that it was present in the shortened limbs 
and was of the type described by other authors as occurring in adults in associa- 
tion with postcentral lesions. 


REPORT OF CASES 
Group A: Involvement of postcentral cortex only. 


Case 1—Small hand and discrete atrophy of corresponding zone in postcentral gyrus. 


M. G.,?° a woman aged 21, had had a normal birth. At the age of 2 months she had an 
illness which was diagnosed as influenza, after which development appeared to be rather slow. 
Epileptic seizures began five years before her admission to the hospital. A major attack 
occurred once every two or three months and minor seizures two to three times a day. The 
slight attacks involved “feeling” in the left hand, and she clenched the hand to stop the attack. 
The “feeling” was like shaking or rushing of blood on the dorsum over the second meta- 


Fig. 6.—Localization of somatic representation within the sensory cortex of the postcen- 
tral gyrus. Evidence for this diagram is derived from a large number of stimulations of 
the human cortex. The lower extremity should be drawn a little way over the top of the 
hemisphere into the median longitudinal fissure. The relative extent of each representation 
is indicated by the length of line between the round dots. 


carpal bone; she then fell limp and unconscious for a few moments. 
commenced similarly, but after she fell she had a generalized seizure. 


Examination.—The patient was right handed, and the strength of the right hand was only 
normally greater than that of the left. Deep and abdominal reflexes were present and sym- 
metric, and the plantar responses were flexor. No disturbance of sensation was detected. 
An old scar in the scalp indicated severe injury to the right parietal region. The left index 
finger was shorter than the right (fig. 7), and roentgenograms showed that the second meta- 
carpal bone of the left hand was short as compared with that of the right (fig. 8). It was 
in this area that the aura of her recurring seizures occurred. There was slight thoracic 
asymmetry, as shown by the fact that the left nipple was 1.5 cm. nearer the midline than 
the right and that the left breast was smaller than the right (fig. 7). The face, also, was 
a little smaller on the left side, but the difference might be considered within the limits of 


The major attacks 


20. This case has been described in fuller detail in a previous publication (Penfield, W., 


and Erickson, T.: Epilepsy and Cerebral Localization, Springfield, Ill., Charles C Thomas, 
Publisher, 1941, page 609). 
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rmal variation. Unfortunately, no reliable study of two point discrimination in the finger 
id hand was recorded before operation. 


)peration.—An osteoplastic craniotomy was done on the right side, and the area of cerebral 
atrophy was excised. 

[he brain seemed to be normal except that the gyri in general were a little small. It was 
noted that one gyrus, which proved on stimulation to be the postcentral, was slightly yellow 
and somewhat flattened and that just below this area the gyrus became extremely narrow. 
Stimulation at the marrow area produced sensation in the thumb, running over to the index 
finger. Three attacks were all produced within a short distance just above the narrowed area, 


Fig. 7 (case 1)—The left index finger is short, the left arm a little smaller, the left 
nipple nearer the midline and the left breast smaller than the corresponding structures on 
the right side. 


Fig. 8 (case 1).—Roentgenograms showing shortness of the left metacarpal bone, which 
explains the apparent shortness of the index finger seen in figure 1. 


on the abnormal convolution. The same strength of stimulus was used on the motor gyrus, 
without any tendency to produce a convulsive response. 

Here, then, focal smallness of a portion of the hand was associated with abnormality of 
the corresponding area of the postcentral gyrus, and focal epileptic discharge arose in the 
same area. Representation of the left side of the thorax lies just above that of the hand in 
the postcentral convolution. There was no obvious lesion elsewhere in the cortex. 


Case 2.—Left arm and leg and left side of thorax small; cortical sensory loss of left 
extremities; extreme atrophy of right postcentral convolution; normal precentral convolution. 


G. A.,2° a girl aged 16 years, had a history of birth after a prolonged and difficult labor, 
in which forceps were used. She was cyanosed on delivery, and respiration was initiated 
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with difficulty. Generalized convulsions occurred the next day and lasted for three days, 
The left arm and leg were weak after this, and their development later seemed to lag a 
little; she was slow in learning to walk. The patient always felt that the left limbs were 
clumsier than the right, and her mother stated that the left arm and leg were shorter than 
the right until puberty, when this difference became less apparent. 

At about 11 years of age she began to have attacks of transitory numbness in the ulnar 
distribution in the fingers and border of the left hand. Later she had attacks of turning the 
head and eyes to the left and attacks involving the left side of the face. There were a few 


generalized convulsions, in which the beginning was like that just described, and then clonic 
movements of the left arm developed. 


Examination—Power was better in the right limbs than in the left, but the left limbs 
were not in any sense paralytic. The tone in the left extremities were not increased. On the 
contrary, the tone in the left arm seemed to be slightly diminished. The deep and abdominal 
reflexes were present and symmetric, and both plantar responses were flexor. Position sense, 
two point discrimination and appreciation of number writing appeared to be almost completely 
lost on the left side, and there was astereognosis of the left hand. 

Operation.—Craniotomy was performed on the right side, and areas of focal mycrogyria 
were removed. 

A circumscribed area of focal microgyria was encountered anterior to the rolandic cortex. 
In addition, the whole postcentral gyrus was atrophied in its middle and lower portions. 
This gyrus was shriveled to the width of 1 or 2 mm. and had actually disappeared below 
the surface of the brain for some distance. The surrounding brain was normal, and this thin, 


leathery gyrus was peeled out, without any further alteration being produced in the patient's 
eventual neurologic status. 


Somatic Measurements—In this case the patient had atrophy of the left side of the body 
which corresponded with the portion of the right postcentral convolution involved. The left 
breast was slightly smaller than the right, and the nipple was nearer the midline. The fifth 
finger on the left hand was shorter than that on the right, and the left hand was smaller. 
The left arm was shorter than the right by 1 cm. (shoulder-wrist length). These differences 
were all small but definite. The degree of difference was less than that seen in cases in 
which the lesion was large and involved subcortical structures. 


Case 3.—Small left leg, secondary to discrete lesion in leg area of postcentral gyrus. 


S. C.,2° a boy aged 12 years, had a history of prolonged instrumental delivery but no 
record of difficulty afterward. He did not talk until he was 3 years of age. He fell from 
a table at the age of 22 months, and about one hour later he became unconscious and had a 
generalized convulsion, lasting one and a half hours. Seizures began again at the age of 
10 years, were both major and minor in type and occurred over a period of two and a half 
years. The attacks involved primarily the left side of the body. 


Examination—The deep reflexes were somewhat hypoactive but symmetric on the two 
sides. The face was symmetric, as were the upper extremities and the chest. The left leg 
was short, measuring 77 cm., as compared with the right, which measured 78.5 cm. (fig. 9). 

Operation—An osteoplastic craniotomy was performed in the right frontal area, and a 
cerebral cicatrix was excised. 

Between the dura and the arachnoid were a number of adhesions, which indicated a previous 
subdural hemorrhage. The cerebral cortex appeared essentially normal, and the convolutions 
were of normal width except for the portion of the postcentral gyrus next to the midline. 
This was yellow and soft, being distinctly different from the other gyri, which were firm 
and of normal appearance. This alteration involved only the leg area of the postcentral 
gyrus, and not the adjacent trunk area, as shown by stimulation. 


Case 4.—Small right arm and leg; birth injury to left rolandic cortex. 


G. R.,2° a boy aged 9 years, was a first child, born after a somewhat prolonged forceps 
delivery. Convulsions occurred immediately after delivery and recurred repeatedly for four 
or five days. He seemed a frail child until the age of 3 months, when he began to develop 
normally. At the age of 14 months, when he was talking and seemed about to walk, he had 
a febrile illness. Improvement following this illness was gradual, and residual palsy of the 
right side was noted. He did not walk then until the age of 2 years. At the age of 18 months 
he began to have epileptiform seizures involving the right arm, with transitory loss of con- 
sciousness. By the next year the right leg was also involved in these tonic seizures, and 
eventually the attacks became generalized. 


Examination —He tended to drag the right leg slightly in walking, but the deep reflexes 
were reported to be symmetric and brisk. The abdominal and cremasteric reflexes were 
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nt and equal on the two sides; the plantar responses were of flexor type. The right 
was 4 cm. shorter than the left, and the right hand was smaller in all dimensions. 
e right leg was 1 cm. shorter than the left, and the right foot was smaller. The chest, 
- well as the face, was symmetrically developed. 
Operation.—In the left central region, near the longitudinal sinus, was an area 4 to 5 ¢m. 
y diameter in which the brain was completely destroyed and replaced by a leathery scar. 
rhis lesion seemed to include the postcentral, but not the precentral, gyrus. Elsewhere there 
vere dense adhesions between the pia and the dura, and the anterior one half of the frontal 
lobe was conspicuously atrophic. 


Fig. 9 (case 3).—Short left leg, especially below the knee, resulting from a discrete lesion 
of the postcentral gyrus. 


Group B: Involvement of postcentral cortex and internal capsule, chiefly of 
the sensory fibers. 


Case 5.—Smallness of left extremities, secondary to attack of meningoencephalitis at age 
of 6 months. 

J. D.,2° a man aged 30, had a history of normal birth and early development. At the age 
of 6 months he had an illness diagnosed as infantile paralysis, after which the left upper and 
lower extremities were weak. An operation was done on the left leg to lengthen the achilles 
tendon. From the age of 16 he had had seizures that involved the left side. 

Examination—The deep reflexes were symmetric in the upper limbs but were more active 
in the left leg than in the right. The grip of the left hand was weaker than that of the 
right (1:4). There was slight weakness of the left forearm and of the left arm. All move- 
ments of the left leg were weak, especially dorsiflexion at the ankle. 
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Two point discrimination and stereognosis were less accurate in the left hand and the left 
foot than in the right. The face was symmetric. There was definite smallness of the left side 
of the body, as shown in figure 10. The left shoulder was 1.3 cm. less in width; the left 
arm was 2 cm. shorter; the left forearm, 1 cm. shorter; the left hand, 0.5 cm. narrower. 
and the thumb, 0.3 cm. shorter than the corresponding structures on the right. The other 
fingers were equal on the two sides. The left side of the chest measured 1.5 cm. less in 
circumference than the right side. The nipples were equidistant from the midline. The left 
‘leg was 1.5 cm. shorter than the right. No measurements of the left foot were possible, as 
a pes equinovarus, which may have been secondary in part to operations on the left leg, 
was present. 


Operation.—An osteoplastic craniotomy was performed in the right parietal area, and a 
meningocerebral cicatrix was excised. 

The presence of adhesions and scattered areas of cortical destruction showed that the 
so-called infantile paralysis must have been a meningocerebral inflammatory process. The 


Fig. 10 (case 5)—Narrow shoulder, thin short arm and small hand, due to a postcentral 
cortical lesion occurring at 6 months of age. 


motor area could be stimulated, and there was a zone of complete cortical destruction just 
posterior to it, at the level of representation of the arm and face. 


Case 6.—Smallness of right side of thorax and right extremities; atrophy of postcentral 
cortex, probably due to birth injury and subdural hematoma. 


W. S., a man aged 22, had been born by a difficult instrumental delivery, after which he 
was cyanotic and was resuscitated with difficulty. He was said to have moved all his limbs 
well after birth, but at the age of 14 years he was brought to a Montreal hospital because 
of failure of the fontanels to close and because the right limbs were weaker than the left. 
At the age of 19 months he had an operation to lengthen the left achilles tendon. 

Seizures began at the age of 11 years. Attacks were ushered in by a sensory aura in the 
right hand—a feeling of numbness and heaviness. 


Examination.—The right limbs were slightly weaker than the left, and there was awkward- 
ness in the use of the right hand. The deep reflexes were said to have been symmetric, 
except that no judgment could be made of the right ankle jerk because of stabilizing opera- 
tions on the joint. Tonus was not increased in the right limbs. The abdominal reflexes 
were brisk. The plantar response was flexor on the left side and equivocal on the right. 
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| point discrimination and position sense were reported as normal. We did not verify 
last statement and have merely accepted the house officer's record. There was slight 
iction of the right visual field, amounting to partial hemianopia. 
[There was hemiatrophy of the right side of the body, and the right leg was shorter than 
left by 2.5 cm. The right arm was 3.5 cm. shorter than the left. The right nipple was 
ver and 2 cm. nearer the midline than the left. The circumference of the right limbs 
vas less than that of the left, but no focal wasting of muscles was noted. 


Operation —An osteoplastic craniotomy was done in the left parietal area, and a cerebral 
cicatrix was excised. 

The subarachnoid space was deep over the whole hemisphere, and the arachnoid was 
somewhat opaque. At the upper, and posterior, end of the fissure of Sylvius was a zone of 
brain which was obviously pathologic. One convolution was so much atrophied that it was 
not more than 2 mm. in width. The zone of altered brain tissue was about 8 cm. in diameter 
and was situated directly behind the motor gyrus, on a level with the arm area. The con- 
volutions were of normal width everywhere except in this area, where they were small. 
It is possible that this alteration in the brain was due to a clot, which must have been 
maximal in this area of the brain. 


Second Examination.—Seven years after operation we examined this patient more carefully. 
He had had only one attack since excision of the lesion. The results of examination were 
as follows: 

There was apparent hemiatrophy (slight) of the right side of the face. 

Upper Limbs: The distance from the clavicle to the median .epicondyle was 36 cm. in the 
right arm and 38 cm. in the left arm. From the median epicondyle to the styloid process 
of the ulna measured 26 cm. in the right arm and 27 cm. in the left arm. The right hand 
was 0.5 cm. narrower than the left hand. The fingers were of equal length on the two sides 
except for the middle fingers, the right being about 0.5 cm. shorter than the left. 

Chest: The circumferential measurements of the two sides of the chest were equal within 
the limits of error, the right being 52 cm. and the left 53 cm. The right nipple was 1 cm 
nearer the midline than the left. 

Lower Limbs: The distance from the anterior superior iliac spine to the internal malleolus 
of the tibia was 86 cm. on the right side and 88.5 cm. on the left side. The distance from 
the heel to the tip of the great toe was 2 cm. less on the right side than on the left when the 
foot was off the ground, but as there was some overarching of the right foot, this differ- 
ence was only 1 cm. when both feet were flattened in full weight bearing. A slight hallux 
valgus was present on the right side; in spite of this, there was a difference in the maximal 
width of the feet, the width of the right foot being at least 0.5 cm. less than that of the left. 
The right limbs were wasted. The circumference of the right arm was about 1 cm. less than 
that of the left arm; the circumference of the right thigh was 3 cm. less and that of the 
right calf about 2 cm. less than the corresponding dimensions of the left leg. Clumsiness in 
the use of the right hand and some dragging of the right leg were apparent. Two point 
discrimination and position sense were diminished in the right hand and to a less extent in 
the right foot. Astereognosis was present in the right hand. 


Case 7.—Smallness of face, chest and extremities on left side; large scar, due to birth 
injury, posterior to rolandic fissure. 


D. D., a girl aged 14 years, had a series of convulsions at the age of 4 years. They were 
repeated the next day. After this weakness of the left arm and leg was noted, the paresis 
showing gradual improvement, which had continued until the time of admission to the hospital. 

For three years before admission the child had had seizures involving the left side, which 
began in the arm. 


Examination—The deep reflexes were symmetric in the arms and were brisker in the 
right leg than in the left. The plantar responses were of extensor type on both sides. The 
tone was normal in all limbs. The abdominal reflexes were diminished on the left side. 
Two point discrimination was diminished in the left hand and foot; some astereognosis was 
noted in the left hand. The movements of the left arm were clumsy but not truly ataxic. 

The left side of the face was smaller than the right. The left hand in general was smaller 
than the right, the finger spread from the little finger to the thumb being 4 cm. less and 
the thumb just over 1 cm. shorter. The index fingers were equal, and there was a slight 
difference in the width of the hands. The upper limbs were otherwise equal, as were the 
lower. 

The hemicircumference of the chest was 45 cm. on the right side and 43 cm. on the left. 


Operation.—An osteoplastic craniotomy was done on the right side, and a meningocerebral 
cicatrix was removed. 
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The dura was intimately adherent to the brain in the vicinity of a scar. It was obvious 
that there had been an old hemorrhage beneath the dura and that the brain had been directly 
wounded, either by the point of an instrument or by a piece of bone. The precentral gyrus 
was of normal width except for a small area toward its lower end, about 1 cm. in extent, 
which was yellow and thin. The postcentral gyrus, throughout almost its entire length, was 
one-half, or even less than one-half, the size of the precentral gyrus. In the middle of the 
postcentral gyrus, and just posterior to it, was a yellow cicatrix, attached by dense adhesions 
to the dura. This was made of tenacious material, and by picking it up with the forceps 


one could pull on the whole brain. Beneath this area the brain was thinned down to the 
ventricle. 


Case 8—Weakness of right side without spasticity; cortical sensory loss; smallness of 
right side of body and face and right extremities; cyst of brain. 


J. B., a boy aged 13 years, was one of twins, the other twin having died. The patient 
did not walk until he was 2% years of age or talk until he was 3 years of age, and then 
poorly. At the age of 3 months jerking movements of the arms were noted, and at the age 
of 8 months it was observed that he did not use his right hand in playing with his toys. 
At the age of 3 years he had two convulsions. The parents recalled that clonic movements 
were more pronounced on the right side. From the age of 3 years he had frequent involun- 
tary jerking movements of the right upper extremity. 

At 11 years of age he began to have frequent seizures, preceded by a feeling of dizziness 


and characterized by rapid loss of consciousness, passing into a tonic fit, with a few clonic 
movements. 


Examination.—The deep reflexes were slightly brisker on the right side than on the left, 
but tone seemed to be about equal on the two sides. The right plantar response was of 
extensor type. The right hand was definitely weaker than the left; the right hand grip registered 
10 and the left 35 on the spring gage. Position sense and two point discrimination were faulty 
on the right side, and astereognosis was present in the right hand. All movements of the 
right limbs were clumsy. 

There was obvious smallness of the right half of the body, as shown in figure 11. The 
right side of the face was shorter than the left. The right clavicle measured 11 cm. in length 
and the left 13 cm. 

Chest: The circumference of the right side of the chest was 44 cm. and that of the left 
45.5 cm. The distance of the nipple from the midline was 9.5 cm. on the right side and 
10.5 cm. on the left side. 

Upper Limbs: The right arm was shorter than the left by 1.7 cm.; the right forearm, 
by 1.5 cm.; the right thumb, by 0.7 cm.; the right index finger, by 1 cm.; the right middle 
finger, by 1 cm., and the right ring and little finger each by 0.5 cm. The right hand was 
1.5 cm. narrower than the left. The maximal circumference of the right arm was 22 cm. 
and that of the left arm 23.7 cm. 

Lower Limbs: The right leg was 2 cm. shorter than the left, the right foot was 1.5 cm. 
shorter and 1 cm. narrower than the left, as shown in figure 12. The maximal circumference 
of the right leg was 89 cm., and that of the left leg at a corresponding level was 90 cm. 

Operation—An osteoplastic craniotomy was performed in the left parietal region and a 
cerebral cicatrix was removed. 

At operation a large, fluid-filled cyst was observed to replace the brain above the fissure 
of Sylvius. It extended upward in a position corresponding with that of the central fissure 
and had probably been produced by arterial obliteration. The cyst extended down to the 
ventricle. Electrical stimulation gave results too vague for identification of any portion 
of the rolandic cortex. The brain around this cyst appeared normal; it was somewhat 
suffused, but the convolutions themselves were of good size and consistency; perhaps they 
were a little dense, suggestive of a small amount of diffuse gliosis. In view of the preserva- 
tion of function and lack of spasticity in this case, it seems fair to conclude that the pyramidal 
system was largely spared, the postcentral sensory system being destroyed. 


Group C.: Involvement of precentral and postcentral cortex, with variable 
amount of internal capsule. 


Case 9.—Smallness of right side of body and right extremities; lesion of motor and 
sensory systems. 


J. H.,2° a man aged 29, had a history of an instrumental delivery after a difficult labor 
and weighed 10 pounds (4,535 Gm.) at birth. He breathed and fed well and there was no 
evidence of injury, but a convulsion occurred at the age of 3 months. At 4 months of age 
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Fig. 11 (case 8).—Small, delicate extremities and decrease in size of the face and chest 
on the right side. 


Fig. 12 (case 8).—The right foot is more delicate and 1.5 cm. shorter than the left. 
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it was noticed that he did not use his right hand. He was said to have begun to talk 
normally and to be walking by the age of 18 months, when it was seen that his right leg 
dragged and it was thought that the right side of his face was weak. He had one c n- 
vulsive seizure at the age of 3 years. At 12 years of age he had occasional attacks oj 
jerking of the head to the right. At 14 years of age he had his first major seizure. These 
attacks had continued since, with occasional minor seizures. 


Examination—He had slight weakness of the lower side of the face and pronounced 


weakness of the right limbs. The right arm was held in typical hemiplegic posture. The 
deep reflexes were much brisker on the right side than on the left. The tone was considerably 


Fig. 13 (case 9).—Smallness of the right side with spastic paresis, due to an extensive 
lesion of the left hemisphere. 


increased on the right side, especially in the arm. The right lower abdominal reflex was 
absent; the cremasteric reflexes were equal on the two sides. The plantar response was 
extensor on the right and flexor on the left. There was doubtful diminution to common 
sensation in the right palm and right sole, but two point discrimination and vibration sense 
were impaired in both right extremities, and astereognosis was present on the right side. 

The right side was smaller than the left and hemiplegic (fig. 13). No note was made 
concerning facial asymmetry, but we believe it was present. The right side of the chest was 
somewhat smaller than the left, with the nipple at a lower level. The right extremities 
were atrophied, the upper more than the lower. Movements of the joints in the right arm 
were limited in range and were weak. The movements of the right leg were fuller anc 
stronger than those of the left but were definitely less than normal. The left limbs wer: 
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mal in all respects. The right foot was shorter and narrower than the left, and the right 

bs were definitely shorter than the left. 

Operation.—An osteoplastic craniotomy was done on the left side, and a cerebral cicatrix 
is removed, 

There were practically no adhesions between the dura and the arachnoid. A large cyst 
as encountered within:the brain at the upper end of the fissure of Sylvius; it extended 
orward to the lower end of the fissure, growing smaller as it went. Posteriorly and below, 
there was a walnut-shaped area of cortex, which was quite yellow. The rest of the brain was 
fairly yellow but not much atrophied. The floor of the cyst was separated from the ventricle 
at one point by a very thin wall; elsewhere it was 3 to 5 mm. in thickness. 


Case 10.—Smallness of right side of body and left cranial cavity; motor and sensory lesion 
of left hemisphere. 

C. B., a boy aged 9 years, had been cyanotic at birth and had difficulty in feeding during 
the first days of life. There was weakness of the right hand, first noticed at 4 months of age, 
and of the right leg, noted at 9 months of age. He sat up at the age of 1 year and walked 
at the age of 2 years, but spoke little. He had several attacks of spasmodic rigidity, which 
caused him to fall; these began at the age of 2% years. At the age of 4 years he began 
to have seizures in which he seemed to lose consciousness. At no time had there been clonic 
movements during an attack. Since the age of 5 years he had presented a behavior problem. 
At 9 years of age he had an operation to lengthen the right achilles tendon. 


Examination —The patient was uncooperative during the examination, which was therefore 
incomplete. The deep and abdominal reflexes were approximately symmetric; the plantar 
reflex was of flexor type. Cortical sensation was not tested. 

There was obvious smallness of the left half of the cranium and the right half of the body. 
No asymmetry of the face was observed. The right clavicle was shorter than the left. The 
right side of the chest was slightly smaller than the left. There were fixed flexion deformities 
of the right upper limb, which seemed shorter than the left, but accurate measurements 
could not be made. Muscular atrophy was present in the right arm, the maximal circumference 
of the right and left arms being 16 and 18.5 cm. respectively; the circumference of the right 
wrist was 12 cm. and that of the left wrist 13 cm. The length of the right leg, measured 
f-om the great trochanter, was 64 cm., and that of the left was 67 cm. There was considerable 
atrophy, less in extent than that of the arm. The shaft of the right femur was narrower and 
ligher than the left, a difference of 1 mm. in diameter being noted in the roentgenogram. 


Operation—An osteoplastic craniotomy was done on the left side, and a meningocerebral 
cicatrix was removed. 

Nothing unusual was noted in the dura or the bone. A large lesion was encountered in 
the middle of the hemisphere. Anteriorly, there was a true cyst with a superficial wall, the 
floor being bounded by the ependymal wall of the ventricle, which was intact everywhere, 
the wall being formed by more or less normal-appearing brain. Posteriorly, however, a 
spongy material made up the lesion, and this fused with the brain. Thus, a good deal of 
gelatinoid material entered the brain posteriorly, The scar passed downward and inward 
into the thalamus and was well attached there. The choroid plexus passed around this 
attachment from the body of the ventricle down to the inferior horn. The cyst itself extended 
down a little way between the temporal and the parietal lobe. A narrow zone of destruction, 
also, passed backward toward the occipital lobe. 


Case 11.—Smallness of right side of body with hemiplegia; a large lesion of left hemisphere. 


C. A., a man aged 23, had a history of instrumental delivery after a difficult labor. He 
had nursed poorly and had generalized convulsions during his first week of life. He had a 
series of convulsive seizures at 1% years of age and then no more until the age of 12 years, 
since which time they had occurred about every six to eight weeks. The right arm and leg 
had been weak and less well developed than the left all his life, and this had been attributed 
to the birth injury, the impairment of movement being greater in the arm than in the leg. 


Examination—The patient was intelligent and energetic; he presented hemiplegic con- 
tracture of the right upper extremity and considerable reduction in motor power. Motor power 
in the right leg was moderately good but less than that in the left leg. The deep reflexes 
were approximately equal on the two sides, and the abdominal and cremasteric reflexes were 
symmetric. The right plantar response was extensor and the left flexor. Coordinated move- 
ments of the right arm were poor and those of the right leg only fair. There were impairment 
of two point discrimination in the right arm and complete astereognosis in the right hand. 
Asymmetry was to be seen in the following structures: 

The left side of the skull was definitely flattened. The right side of the face was smaller 
and shorter than the left. The right side of the chest was smaller than the left side. The right 
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arm was shorter and the hand smaller than the left. The right arm and forearm were thinner 
than the left. The right leg was shorter and thinner than the left. 

Operation.—An osteoplastic craniotomy was performed on the left side, and a cerebral 
cicatrix was removed. 

A long cystic area extended from the upper posterior parietal region downward along the 
fissure of Sylvius almost as far as the sphenoid ridge; it must have heen 7 to 8 cm. in ‘'ength 
and was made up of three portions. There were a central and a lower cyst. Just above and 
anterior to the cyst, and corresponding with the points from which movements of the hands 
were obtained, was a rather dense white plaque of scar tissue. The brain at a distance 


appeared atrophic in areas, which were somewhat irregularly distributed, but there was no 
microgyria. 


Case 12.—Wide destruction of motor and sensory portions of one hemisphere; marked 
smallness of limbs and hemiplegia on opposite side. 


D. C., a man aged 28, had a history of forceps delivery after a full term pregnancy. He 
breathed and cried spontaneously but had a convulsion during the first day of life. No more 
seizures occurred until the age of 2 years, when he had a second convulsion. Since this 
time he had had an average of two to three attacks a month. When he was 3 months of age, 
it was noted that he preferred to reach for toys with his left hand and seldom attempted to 
use his right hand. He talked at the age of 2 years and walked at 2 years and 5 months 
but frequently fell to the right. At the age of 3 or 4 years it was noted for the first time 
that his right arm was smaller than the left; he never used his right arm; his fingers were 
stiff and were held close together. His right shoulder was observed to droop. During childhood 
it was noted that his left leg grew faster than his right. He always walked with a limp; 
his right leg seemed weak and stiff; he had always worn out the inner side of the toe of 
his right shoe. He used his left hand for writing. He had a craniotomy on the left side 
at the age of 14, but the brain was not touched. 


Examination.—There were definitely increased tone and spasticity of the muscles of the 
right limb, with hemiplegic deformities. The deep reflexes were increased on the right side; 
the abdominal reflexes were present bilaterally. The plantar sign was equivocal. Common 
sensation was possibly a little better appreciated on the left side than on the right. Two 
point discrimination and position sense, vibration sense and perception of letter writing were 
diminished or absent on the right side and normal on the left side. There was complete 
astereognosis on the right side. The right side of the face seemed slightly smaller than 
the left. The right side of the chest appeared smaller than the left. The distance 
from the acromion to the styloid process of the radius was 51 cm. in the right arm and 
57 cm. in the left arm. The length of the leg, from the great trochanter to the external 
malleolus, was 79 cm. on the right side and 83 cm. on the left side. There was moderate 
scoliosis, with the concave side directed to the right. Muscular development on the right 
side was greatly retarded. The limbs on the right side were smaller than those on the left 
side. The circumference of the right arm was 3.7 cm. less; that of the right forearm, 3.5 
cm. less; that of the right wrist, 2.6 cm. less; that of the right hand, 4.7 cm. less; that of 
the right thigh, 4.1 cm. less; that of the right knee, 1.9 cm. less; that of the right calf, 2.5 cm. 


less, and that of the right ankle, 1.5 cm. less than the corresponding measurements on the 
left side. 


Operation.—An osteoplastic craniotomy was done on the left side, and a cerebral cicatrix 
was removed. 

A large cyst extended to the ependymal wall of the ventricle. The surface of the brain 
exposed was made up of small, irregularly formed gyri, so that one could not guess where 


the central fissure might be. Electrical stimulation failed to produce responses of sensory 
or motor type. 


Case 13.—Wéidespread destruction of motor and sensory areas in left hemisphere; hemi- 
plegia and smallness of right side of body and right limbs. : 


A. M.,2° a woman aged 25, was cyanosed at birth. Weakness of the right side was noted 
by the mother when the infant was 1 week old, and soon after this it was observed that 
movements of the right arm were few. The patient talked at 1 year of age but did not 
walk until she was 3 years old. Epileptic seizures occurred from the age of 10 years. 


Examination—She had severe hemiplegia, with flexion deformity of the right arm. The 
tendon reflexes on the right side were slightly brisker than those on the left. The plantar 
reflex was extensor on the right side and flexor on the left. The tone of the upper and 
lower limbs on the right side was increased. There was loss of position sense in the fingers 
and toes on that side. Astereognosis was noted in the right hand. 
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The left side of the cranium was smaller than the right. The right side of the chest 
as smaller than the left. There were weakness and atrophy of the right arm, with wrist 
rop. The leg, thigh and calf were atrophied on the right side and were 2.5 cm. shorter 
than those on the left. 


Operation—An osteoplastic craniotomy was performed on the left side, and a cerebral 
cicatrix was removed. 

The brain itself presented a gutter of altered tissue corresponding to the fissure of Sylvius 
ind extending upward and backward a long distance beyond the proper position of the fissure. 
Movements were obtained by stimulation of what seemed to be the motor gyrus. Removal 
of this gyrus stopped the seizures but did not increase the paresis of the opposite arm and 
leg. The other gyri appeared fairly normal. 


Group D: Control cases: Cerebral lesions in childhood without somatic 
asymmetry. 


Case 14.—H. P., a girl aged 13 years, had had epilepsy for two years. 

There was no etiologic history, but operation revealed a lesion, probably present since 
birth. 

Motor power was good, and tone was ,equal on the two sides. The deep reflexes were a 
little brisker on the left side; the plantar response was flexor, and sensation was normal. 

An osteoplastic craniotomy was done on the right side. A cyst, 4.5 cm. long, 2 to 3 cm. 
wide and 5 cm. deep, was encountered in the frontal region near the midline, anterior to the 
precentral gyrus. 

There was no asymmetry and no muscular wasting. 


Case 15.—M. S.,2° a woman aged 20, had a history of difficult labor, with foot presentation 
and forceps delivery, with definite trauma to the head. She did not thrive well at first. 
Epilepsy developed at the age of 10 years. 

An osteoplastic craniotomy was done on the right side. There was atrophy in the posterior 
parietal and the occipital region; the anterior parietal region was normal. No somatic 
asymmetry was noted. 


Case 16.—W. K.,2° a youth aged 18 years, was born after a difficult labor. He had con- 
genital torticollis, for which an earlier operation had been performed. He had had epileptic 
seizures from the age of 15 years. 

An osteoplastic craniotomy was done. The convolutions about the central fissure were 
normal. There were atrophy in the third temporal convolution and microgyria in the posterior 
parietal region. No somatic asymmetry was noted. 


Case 17—M. B.,2° a girl aged 13 years, was born at full term; the mother had been 
very ill during pregnancy. The child was cyanosed after birth and was resuscitated with 
difficulty, She walked and talked normally. Epilepsy developed at the age of 12 years. 

Neurologic examination gave negative results. 

A posterior osteoplastic craniotomy was done on the left side. Just posterior to the post- 
central gyrus, the pia-arachnoid was much thickened and adherent to the dura and contained 
obvious connective tissue. In a zone about 1 cm. in width, passing downward as far as the 
fissure of Sylvius, there was an area of obvious focal microgyria, there being at least three 
gyri in the zone, and in places the width of each was only 1 to 2 mm. 

There was no somatic asymmetry and no weakness of the limbs. 


Case 18.—N. H., a girl aged 12 years, was born after a difficult labor, but she appeared 
to have been well until epilepsy developed, at the age of 3 years. She talked at the age of 
1 year and walked at the age of 18 months, although at this time she is said to have dragged 
the right leg. 

The deep reflexes were symmetric; the left plantar response was flexor, and the right 
was equivocal ; sensation was normal. 

An osteoplastic craniotomy was done in the left parieto-occipital region. The cortical 
substance had completely disappeared, only thickened pia-arachnoid remaining over an area 
about 5 cm. by 2.5 cm. near the occipital pole. The brain tissue was reduced in thickness 
to 0.5 or 0.75 cm. throughout the occipital, posterior parietal and temporal regions. 

The body was symmetric except for the right foot, which on careful measurement appeared 
doubtfully smaller than the left, differences in total length being less than 2 mm., which is 
within the expected error of measurement. 

Case 19.—G. T., a boy aged 7 years, had a normal birth. At the age of 1% years he had 
cerebral thrombosis, associated with bilateral otitis media, and right hemiplegia developed. 
Seizures developed at the age of 6 years. 
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The deep reflexes were slightly brisker on the right side than on the left; the right lower 

abdominal reflex was absent. The left plantar response was flexor, and the right was variable. 
An osteoplastic craniotomy was done in the left occipital region. The postcentral region 

was normal, but posterior to this the cerebral tissue was yellow, somewhat atrophic and leathery 

on palpation. The change extended down to the temporal lobe. 

No somatic asymmetry was noted. 


Case 20.—F. P., a boy aged 9 years, had a head injury at the age of 18 months. Attacks 
of epilepsy began at 8 years of age. 

An osteoplastic craniotomy on the left side revealed a defect in the dura, with stalactite 
formation of the bone. The brain beneath was excavated and was adherent to the dura around 
the edges only. The area of atrophy lay 4 to 5 cm. from the tip of the frontal lobe. 

No somatic asymmetry was noted. 


Case 21.—G. L., a man aged 23, had a head injury at the age of 18 months and had had 
epilepsy since 13 years of age. 

An osteoplastic craniotomy was made on the left side. A fracture line was visible in the 
skull. A defect in the dura corresponded to the roughened area, with stalactite formation 
of the bone. A cyst, 4 to 5 cm. in diameter, which was walled by cerebral tissue and did not 
communicate with the subarachnoid space, lay beneath this. The brain was adherent all along 
the line of fracture. The cyst was just anterior to the motor gyrus, which seemed to be pulled 
forward. 

No somatic asymmetry was noted. 


Case 22.—J. Me.,2° a girl aged 15 years, had had a normal birth. A head injury occurred 
at 4% years of age, with compound fracture of the skull, followed by purulent discharge for 
six months. Epilepsy developed three years before her admission to the hospital. 

An osteoplastic craniotomy was performed on the right side. Anterior to the motor gyrus 
and about 1.5 cm. above the fissure of Sylvius was a large scar. There was no true dura, 
and the brain was really adherent to the under surface of the scalp. The surrounding brain 
appeared normal. 

No somatic asymmetry was noted. 


Case 23.—R. St.,2° a youth aged 15, had a normal birth and early development. He 
sustained a head injury, with unconsciousness for nine days, at the age of 5 years. He had 
had convulsive seizures from the age of 14 years. 

Roentgenograms showed evidence of an old, depressed fracture of the right side of the 
frontal bone and the right parietal bone, with a defect 8 mm. wide in the frontal region. 

There was an occasional slight lag of the left side of the face on voluntary movement, 
and the tongue was deviated slightly to the right. The motor system was otherwise normal. 
The reflexes were normal, and sensation, including two point discrimination and number writing, 
was normal over the face and tongue. 

An osteoplastic craniotomy on the right side revealed a long defect, running horizontally, 
in the parietal bone. This crack was filled with connective tissue, which was attached to the 
periosteum externally and to the dura beneath. Anteriorly, the dura was absent in the vicinity 
of the crack; in this area the bone projected and was much roughened (typical stalactite 
formation), and the pia seemed to be absent from the brain beneath it. An area of gelatinoid 
cerebral tissue occupied the zone above the fissure of Sylvius and extended forward to the 
base of the frontal lobe, just anterior to the t's of the temporal lobe. The area of least 
damage lay posteriorly. The damaged zone seemed to be bounded posteriorly by the central 
fissure and below by the fissure of Sylvius, although the exact identity of the central fissure 
was somewhat uncertain. Posterior to the central fissure was a zone in which the convolu- 
tions were somewhat small. This may have been within normal limits, and there was no 
discoloration of these convolutions. 

There is no evidence whatever of asymmetry of any part of the body, including the tongue. 


Case 24.—G. G.,2° a youth aged 19, had a normal birth and development. He was in an 
automobile accident at the age of 8 years after which he was comatose for ten days. There- 
after he was well, until epilepsy developed ten years later. 

Osteoplastic craniotomy was performed in the right frontal region. The right frontal lobe 
was adherent to the dura and contained a number of cysts, particularly on the under surface. 
The adhesions were very dense at the tip of the pole. 

No somatic asymmetry was noted. 

Case 25.—F. R.,2° a youth aged 20, had a normal birth. He had a head injury at 9 years 
of age, which was followed soon by epilepsy. 

Osteoplastic craniotomy was performed in the left frontal region. An atrophic lesion of 
the left frontal lobe, extending downward and forward from area 6a 8, was noted. A small 
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llow in one convolution, anterior to the precentral gyrus, marked the posterior limit of the 
nges. 

No somatic asymmetry was noted. 


CasE 26.—H. B., a youth aged 19, had a normal birth and early development. He had 
zht frontal sinusitis at the age of 9 years; the brain was injured at operation, 

Osteoplastic craniotomy was done in the right frontal area. A dense meningocerebral 
icatrix, about 1 cm. in diameter, was encountered at the tip of the right frontal lobe, near 
the midline. The scar did not penetrate much below the cortex. 

No somatic asymmetry was noted. 


Case 27.—R. B., a man aged 26, had a normal birth and early development. In an auto- 
mobile accident, at the age of 11 years, he sustained a fracture of the left parietal bone and 
was unconscious for two weeks. His memory had been faulty since the accident. 

Osteoplastic craniotomy, performed on the left side, revealed a crack in the bone over the 
temporal lobe, to which the dura was firmly adherent. The dura was adherent to the cerebral 
scar, Which involved the greater part of the posterior portion of the left temporal lobe, mainly 
in the first and second convolutions, but appeared also to pass above the site of the fissure 
f Sylvius, though this was not recognizable as such. The scar did not reach quite to the 
wall of the lateral ventricle and consisted of gelatinoid material. 

No somatic asymmetry was noted. 


Group E: Anomalous cases. 


Case 28.—Smallness of right side of face and thorax, not adequately explained by cerebral 
lesion. 

C. My.,2° a girl aged 20, had a normal birth and development. There was no history 
ff a serious illness or trauma in childhood. Seizures commenced when the patient was 13 
years of age, and she had an aura of sharp, gnawing sensation in the right lower quadrant 
of the abdomen. 

The deep reflexes were more active in the right arm than in the left and were symmetric 
in the legs. The plantar reflexes were flexor. Motor power was normal in both arms and 
both legs. Sensation was normal for all modalities. No astereognosis was noted. 

Operation—Osteoplastic craniotomy was done on the left side, and a gyrus of brain was 
excised. 

There were considerable pallor and some atrophy of the convolutions just posterior to 
the central sulcus; otherwise the brain appeared normal. Directly behind the motor area for 
the arm was a small gyrus about half as wide as the rest of the gyri. Stimulation here gave 
a sensation similar to the aura. This gyrus was excised as a probable focus. 


Postoperative Examination—After operation there were transitory loss of two point dis- 
crimination in the little finger of the right hand, reduction in the ring finger of the same 
hand and in the right forearm and normal sensation in the other fingers. The right side 
of the face was obviously smaller than the left. The right nipple was 2 cm. nearer the midline 
than the left. The arms and legs were of equal length. There was no asymmetry of the 
hands or feet. Several birth marks were noted on the right forearm. 


Case 29.—C. P., a boy aged 10, had a normal birth and early development, though he was 
not robust. He had severe bronchitis as a small child and later pneumonia in mild form. 
Epileptiform seizures commenced at the age of 6 years, and about the same time the left 
limbs were said to have ceased to grow, and may even have become a little smaller. The 
atrophy did not appear to have progressed in the last two years, and the limbs had developed 
more or less proportionately since. He had noticed that the left limbs had been awkward 
and seemed weaker than the right. At the onset the attacks involved the upper and lower 
limbs on the left side but not the face, and he did not appear to lose consciousness. Operation 
(craniotomy only) had been performed two years before, in Detroit. Since then the attacks 
had involved only the leg, and of late they had been more frequent and had affected only the 
left foot. 

Examination—There were some weakness and ataxic tremor of the left arm, and rapidly 
alternating movements were rather faulty in this limb. Deep reflexes were slightly brisker 
on the left side, but the tone was not appreciably increased. Muscles of the trunk were 
equally strong on the two sides. Tone and reflexes were increased in the left leg. The 
plantar responses were flexor (except on the left side after an attack). The position sense 
appeared to be accurate in the fingers and toes, but lack of cooperation rendered full sensory 
examination impossible. 

Operation—Osteoplastic craniotomy was performed on the right side, and an area of 
cerebral atrophy was removed. 
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The brain showed comparative atrophy of the convolutions in the postcentral region, becoming 
more intense near to the midline. There was some yellowing of the cortex as well, but no 
adhesions were noted except under the old incision, where they were more or less filmy. 
It was noted that both the precentral and the postcentral gyrus were narrow just at the 
border of the longitudinal sinus. When the precentral convolution was removed, some 
toughening of the tissue, indicating the presence of fibrous gliosis, was noted. On the whole, 
the rolandic cortex was abnormal, especially postcentrally, but it was not possible to set limits 
to the lesion. 


Somatic Measurements.—There was no asymmetry of the face. The left arm was 2.5 cm. 
shorter than the right. No measurements were made of the trunk. The left leg was shorter 
than the right (amount not noted). The circumference of the left arm was less than that 
of the right arm by 0.7 cm.; that of the left forearm, by 2 cm.; that of the left thigh, by 
1 cm., and that of the left calf, by 1.7 cm. 


Case 30.—N. L.,2° a youth aged 16, was the first born of twins, the second having been 
stillborn. Delivery was easy, with no instrumental aid. He walked at 1% years and talked 
at 2 years of age. He had a severe illness at the age of 18 months, with high fever and 
an intestinal upset, during which he had several generalized convulsions. He recovered com- 
pletely from this illness. He was well until the age of 7 years, when he had a generalized 
convulsion, and since then seizures have continued to occur. The patient was thought to be 
left handed at first, but he later used his right hand by preference. 

There was no weakness of the extremities, either before or after a seizure. The deep 
and superficial reflexes were normal. Common sensation was intact; two point discrimina- 
tion and stereognosis were normal in the hands; sensation in the feet was not recorded. 

Operation—An osteoplastic craniotomy was done on the left side, and a cerebral cicatrix 
was removed. 

Posteriorly and at the midline just over the longitudinal fissure, there was a walnut- 
shaped area of convolutions. They were small and shriveled. In the center of this area of 
tissue the brain was very dense and, when cut, had the consistency of leather. This area passed 
inward somewhat. Its situation was immediately behind the foot area, but it extended beneath the 
surface so that it really lay in contact with the arm area also. It was interesting that stimu- 
lation of the postcentral area for the foot produced sensation in the foot, although the convolu- 
tion was atrophied. , 

The central fissure was observed to have an unusual position. It lay about 3 to 4 cm. 
behind its normal position. When the lateral aspect of the head was divided into thirds, 
i. e., from the occiput to the forehead, the postcentral convolution was observed to lie at the 
junction of the posterior and the middle third. There were no adhesions between the brain 
and the pia. This atrophy was evidently of ischemic origin or the result of venous or arterial 
thrombosis. It may be considered that the lesion occupied the postcentral leg area. 

The patient’s development appeared to be symmetric except for slight scoliosis to the right 
and slight shortness of the right leg. 


Case 31.—P. H., a youth aged 15, had been born at full term, after a difficult instru- 
mental labor, and breathed spontaneously. There was no note of any illness in childhood, but 
he had an operation on the achilles tendon for talipes equinus. He had had seizures for 
three years prior to admission to the hospital. Attacks commenced with an aura of numb- 
ness in the left arm, extending up to the shoulder. At such times he felt that he had lost 
control of the arm. The attack might stop at this stage or progress, with turning of the head 
and eyes to the left and twitching of the left side of the face, to a generalized clonic convulsion 
with loss of consciousness. After the attack the left arm felt numb, and the patient could not 
use it for some minutes. In addition to these attacks, he had had numerous momentary dizzy 
spells, which never caused him to fall. 


Examination —The grip of the left hand showed weakness associated with athetoid move- 
ments. The power of the left leg was reduced, and the movements of the toes of the left foot 
were minimal. Muscular tone was normal in all extremities. The deep reflexes were slightly 
increased in the left lower limb. The abdominal reflexes were symmetric; the left cremasteric 
reflex was less brisk than the right. The right plantar response was flexor, and the left was 
doubtfully extensor. Common sensation was normal; two point discrimination and stereognosis 
were normal in the hands; position sense was normal in the toes. 

Operation—An osteoplastic craniotomy was done on the right side; meningocerebral adhe- 
sions were separated. 

There was pronounced focal atrophy of the brain in area 6a 8. The arachnoid and 
the pia were much thickened, and there was a subarachnoid cyst, which doubtless com- 
municated with the general subarachnoid space. This pathologic condition was situated 
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the point where the brain comes to the midline. It began just in front of the motor gyrus 
d extended forward for about 4 cm. The pia could be picked up as though it were a some- 
iat loosened bag over the brain. In general the convolutions over the exposed hemisphere 
ere somewhat smaller than usual, and there was a decided increase in the number of small 
vessels in the pia. The brain was of somewhat tough consistency. A hollow needle passed 
through it met with definite resistance until the ventricle was reached. 
Somatic Measurements.—The left side of the face was slightly smaller than the right (see 
note on later examination). The arms and forearms were symmetric, as was the chest. The 


Fig. 14 (case 31).—Short lower portion of the left leg, with a presumptive lesion in the 
sensorimotor leg area. The presence of a lesion was not proved, and hence the case is 
included with the anomalous cases of group E. 


thigh and calf of the left leg were definitely smaller than those of the right, and the left leg 
was shorter than the right. 


Examination (six years later).—The left knee jerk was brisk, and the left ankle jerk was 
brisk, with persistent clonus. The reflexes on the right side were normal. The right plantar 
response was flexor and the left extensor. There was some athetosis during movement of 
the left arm. 

Motor control of the left leg was faulty, and the limbs were spastic. Sensory loss was 
not certain by any means; probably there was no difference on the two sides. 
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The left side of the face looked slightly smaller, as the nose was deviated to that side. 
Careful measurement showed that it was really symmetric, as were the arms and the chest. 

The distance from the iliac spine to the midline was 9.5 cm. on the right side and 9 cm. on 
the left side; the right leg was 2.5 cm. longer than the left; the right thigh was 4.5 cm 
and the right calf was 4.5 cm. greater in circumference. The right foot was 0.5 cm. longer: 
and wider than the left. 


Case 32.—B. K.,2° a woman aged 36, was a second child, born after a prolonged, difficul: 
labor, which required the application of high forceps. There was no difficulty in resuscitation 
or in feeding, but some abrasions of the scalp were noted at the time. At the age of 5 years 
attacks began, which consisted of movements of the lips and sucking or smacking movements, 
lasting only a few seconds. These attacks progressed until at times they passed into mild 
convulsive seizures, the frequency of which varied greatly. The aura was a feeling of loss 
of control of the mouth. After such an attack speech was somewhat slurred and lisping and 
the mouth was drawn to the left. 

Neurologic examination revealed nothing abnormal, but there was no record of sensation 
in the tongue. 

Operation.—An osteoplastic craniotomy was done on the right side, and a meningocerebral 
cicatrix was removed. 

Just above the fissure of Sylvius and behind the central fissure a small adhesion passed 
from the dura straight into the substance of the brain. After this adhesion had been cut. 
the dura could be reflected easily. The brain appeared to be normal in general, although 
the pattern of convolutions near the fissure of Sylvius seemed unusual. In the postcentral 
gyrus at the point just mentioned was an elongated fissure, in which there was soft, gelatinoid 
tissue, such as one sees in a scar. This passed into the brain to a depth of about 1 to 1.5 cm. 
and was filled with scar tissue. It did not open up into a large cyst but remained more or 


less as a cleft in the postcentral gyrus. This cleft looked as though it had been caused by 
a focal laceration at birth. 


There was some flattening of the left side of the face at rest, which was probably due to 


slight paresis rather than to somatic asymmetry. No other asymmetry of the body was 
detected. 


CONCLUSIONS 


1. Infantile lesions of the postcentral gyrus are regularly associated with 
moderate comparative smallness of the contralateral part of the body, even when 
the precentral gyrus appears to be normal. This applies to the arm and leg almost 
invariably and to the thorax and face usually. 


2. Decrease in the length and size of the bones, as well as moderate muscular 


atrophy, results from injury to the postcentral gyrus, if this injury occurs before 
the third year of life. 


3. We have no final evidence that a lesion of the postcentral gyrus, produced 
in the later years of childhood, would not also inhibit growth in the corresponding 
somatic area. 


4. The degree of diffuse somatic atrophy is usually greater when it results 
from a large lesion of the central region of the hemisphere than when only the 
postcentral gyrus is involved. We have no means of concluding whether this 
added degree of atrophy is due to disuse or to involvement of subcortical structures 
in the hemisphere. If due to the subcortical centers, it would be necessary to 
assume that these centers exert an added influence on growth. 


5. Lesions of the cortex do not result in contralateral hypertrophy of the. 


body. 


6. Lesions limited to the frontal, occipital and temporal portions of the cere- 
bral cortex are not associated with growth changes. 


7. We find no evidence that cortical lesions in man produce vasomotor 
changes. 


Montreal Neurological Institute. 
University of Glasgow, Glasgow, Scotland. 
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PROGNOSIS OF MULTIPLE SCLEROSIS 


HOWARD D. McINTYRE, M.D. 
AND 
AURELIA P. McINTYRE, M.D. 
CINCINNATI 


Life charts have been made for 55 patients with multiple sclerosis since the 
onset of their illness. The simple and graphic portrayal of the major exacerbations 
and remissions in a series of cases of multiple sclerosis aids one in understanding 
the clinical types and their prognosis and in evaluating the treatment of the disease. 
This type of vivid illustration makes it possible to grasp the clinical problem of 
multiple sclerosis much more readily than can be done by other methods short of 
prolonged study of the cases themselves. 

In the charts the duration of an episode in the course of disseminated sclerosis 
is represented by shading. This knowledge was obtained either by observation 
of the attack or by an estimation of its duration and nature from the history obtained 
from the patient or his family. Whenever feasible, the hospital record of an attack 
was followed up, or the physician who had observed the patient was interviewed. 

The outstanding symptoms of the attack, indicative of activity of the disease, 
are recorded beneath the shaded areas. These areas indicate a degree of disability 
preventing work. The shaded areas in the charts for the patients with the chronic 
progressive form of the disease designate periods in which the patient either was 
bedfast or required an attendant to help him get about. 

The remissions, charted by blank spaces, were graded as I, II and III. A 
grade I remission means that the patient was free of complaints and that he was 
physically and mentally able to perform any task of which he was capable before 
the onset of the attack. A grade II remission means that the patient was able to 
perform practically all mental and physical tasks, though he had persistent signs 
of neurologic disease, usually unilateral or bilateral signs referable to the pyramidal 
tract, mild ataxia, or mild focal signs. A grade III remission means that the 
patient was able to be up and about and that he performed ordinary tasks but 
had evidence of more severe neurologic disability, such as the need of a cane in 
walking. 

CLASSIFICATION 

In order to venture a prognosis in a case of multiple sclerosis, one must have 
a thorough knowledge of the course that may be taken by the various types of the 
disease. There are two methods of classifying multiple sclerosis. The first is 
based on anatomy and is sterile of clinical understanding. Oppenheim’ employed 
this method in dividing multiple sclerosis into spinal and cerebral forms and further 
subdividing the spinal form into dorsal, sacral, lumbar, lumbosacral and mixed 
types. He described spastic, spastic-ataxic, ataxic, poliomyelitic, syringomyelic, 
amyotrophic lateral sclerotic and transverse myelitic types of the disease. He 


From the Neurological Service of the Cincinnati General Hospital, and the Department 
of Internal Medicine (Neurology) of the University of Cincinnati College of Medicine. 
1. Oppenheim, H.: Discussion on the Different Types of Multiple Sclerosis, Brit. M. J. 
2:729, 1911. 
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Figure 1 (Continued) 


Life charts, beginning with the initial attack, of 55 patients with disseminated sclerosis. 


gaa Three letters from the last name of the patient, with the age at onset and the sex are used 
a, ty for identification. An attack is recorded by shading, and a remission, by a blank. The grades 
t of remission are designated by Roman numerals: / indicates that the patient is well; J/, that 
j the patient is practically well but retains neurologic signs, and /J/, that the patient can walk 
but has evidence of severe neurologic disorder. The principal symptoms of activity are 

appended. 
“7 classified the cerebral form of the disease according to whether one or both sides 
of the cerebrum were involved, and as basal, with the central ganglia most affected, 
pontobulbar, with diplopia and other signs of damage to the cranial nerves, and 
cerebellar. This classification is mentioned to illustrate its futility. Obviously, 
ee some or all of these types might conceivably be present in the same patient over 


a course of many years. 

Oppenheim recognized the hemiplegic form of the disease. Furthermore, he 
recorded: the important observation that apoplectic episodes are fairly frequent, 
a fact that we have substantiated in the remittent type of the disease. Oppenheim 
noted that aphasia may occur during the course of multiple sclerosis. In the 
present series only 1 patient was observed to become aphasic during an attack. 
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The classification of Birley and Dudgeon? is more logical and instructive. 
They recognized two clinical types of the disease, the remittent and the chronic 
progressive. The remittent type is much the more common and in their series 
occurred six times as frequently as the chronic progressive form. In its later 
stages the remittent type may assume the characteristics of the chronic pro- 
gressive form. 

In the study of our clinical material three clinical forms of disseminated sclerosis 
were recognized: (1) the remittent; (2) the chronic progressive, and (3) the 
rapidly fatal type, or so-called acute multiple sclerosis. When the life chart of 
a patient with “acute multiple sclerosis” is examined (Pea, figure), it may be seen 
that the disease undergoes rapid exacerbations and remissions and the patient 
dies within a short time. The course, instead of being measured in years, is 
measured in months. This type of the disease is much less common than the other 
types. It appears that if the long-drawn-out course of the ordinary remittent type 
of multiple sclerosis were compressed into a period of a few months, the life chart 
would be of the same type as that observed with the rapidly fatal type of the disease. 

One would like to know the position of Devic’s disease in the classification of 
multiple sclerosis. Devic * described a disease which he called neuromyelitis optica, 
a disorder which is relatively rare and which may occur between the ages of 10 
and 60 years. At autopsy, changes are observed in the spinal cord and optic nerves; 
the lower cervical and the upper dorsal segments of the cord are more commonly 
involved. Demyelinated patches occur in the gray as well as in the white matter. 
The axis-cylinders are usually affected as severely as the myelin sheaths. Most 
pathologists believe that in the majority of cases of multiple sclerosis only the 
myelin is involved, the axis-cylinders escaping except in the more severe or chronic 
lesions. Lymphocytic infiltration occurs in both conditions. In the optic nerves, 
optic chiasm and optic tracts, areas of perivascular or diffuse demyelination and 
destruction of axis-cylinders occur. The onset is usually acute; both eyes are 
affected at the same time. The latter characteristic is said to differentiate the 
disease clinically from multiple sclerosis. In Devic’s disease visual difficulty may 
progress to complete blindness within a few hours or a few days. However, the 
initial signs may be those of myelitis, followed by optic neuritis. In some cases 
both the optic nerves and the spinal cord are affected simultaneously. If. the 
changes in the optic nerve are near to the eyeball, papilledema will be noted. If 
they occur along the course of the nerve, the disk is normal for a time at least. 
Pain may be present behind the eyeball and be accentuated by ocular movement. 
The most characteristic defect of the visual fields is bilateral central scotoma. 
Some observers have stated that other cranial nerves are not involved. The 
sensory level is usually sharp, and vesical and rectal incontinence is observed. 
Fibrillation and atrophy of muscles may attest to the involvement of the anterior 
horn cells. Examination of the cerebrospinal fluid may show pleocytosis, increased 
protein and an abnormal colloidal gold curve. 

In the present series, 7 patients had optic neuritis with swelling of the disk 
either at the beginning or at some time in the course of their illness. In only 1 
patient were both optic nerves involved at the same time. This patient had had 
bilateral optic neuritis with blindness in 1933. Vision was recovered and was 
almost normal through 1934 and 1935; then transverse myelitis suddenly developed 


2. Birley, J. L., and Dudgeon, L. S.: Clinical and Experimental Contribution to Patho- 
genesis of Disseminated Sclerosis, Brain 44:150, 1921. 

3. Devic, E.: Myélite aigué dorso-lombaire avec névrite optique, Cong. frang. de méd- 
1:434, 1895. 
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McINTYRE-McINTYRE—MULTIPLE SCLEROSIS 


lving the dorsal portion of the cord, with paralysis of both legs and complete 

sthesia, a sharp border being present at the fifth dorsal dermatome on both sides 

the body. Paralysis of the bladder was also observed. Clinically, the disturbance 

this patient fulfilled the requirements for the diagnosis of Devic’s disease. With 
respect to the remissions, the condition resembled multiple sclerosis. The patient 
recovered the vision of both eyes almost completely and was able to walk with only 

light residual spasticity after the attack of transverse myelitis. A study of his 
craph (Ben, figure) shows it to be not unlike that of the ordinary life chart of 
a patient with remittent multiple sclerosis. 

While the other 6 patients with optic neuritis or swelling of the disk showed 
evidence of involvement of the spinal cord, they did not have transverse myelitis. 
Furthermore, hoth optic nerves were not involved at the same time; hence it is 
to be considered that these patients had a remitting form of multiple sclerosis. 


PROGNOSIS 

The prognosis of multiple sclerosis varies with the type of the disease. Obvi- 
ously, the prognosis with respect to life is poor for the rapidly progressive form 
and good for other types. The rapidly progressive form usually proceeds to a 
iatal termination within seven to eighteen months after the onset of symptoms. 
Many of the patients with the remittent type of the disease may remain well and 
active for ten or fifteen years. However, one is faced with the somber fact that 
the ultimate prognosis is unfavorable for all types. Bramwell,* in his study of 
the prognosis of multiple sclerosis noted that in the majority of cases death from the 
disease occurs sooner or later. According to Bramwell, in rare instances the 
patient seems to recover permanently. The case of such a patient is recorded 
here (Koc, figure), a woman who made an excellent recovery after a severe 
episode of multiple sclerosis, which lasted for eight and three-fourths years. The 
disease is now in remission (grade I), and she is over 70 years of age. Bramwell 
noted that the downward progress of the disease may be interrupted from time 
to time by periods of improvement, or even of complete remission. These periods 
of improvement may last for days, weeks, months or years. 

The vagaries of prognosis of multiple sclerosis may be noted from a study of 
the charts. The prognosis on the whole is considerably better than one has been 
led to believe. In the case of Pet (figure) an interval of twenty years elapsed 
between the appearance of the first symptom, at the age of 18, and the final stage 
of the disease. For (figure) has been a steel roller for over ten years. Mul, aged 
10 years at the onset of symptoms, and Wit (figure) have been able to earn excel- 
lent incomes at relatively sedentary occupations for eighteen years. 

The prognosis of optic neuritis and retrobulbar optic neuritis is good for the 
individual attack. Only 1 patient in this series (Mel, figure) became totally blind 
after attacks of optic neuritis. 

The prognosis for the chronic progressive form needs no comment other than 
that made by the life charts. The remittent type may merge into the chronic 
progressive type (see charts). 

Cases of multiple sclerosis occur in which the progress is measured in months 
rather than in years. Exacerbations and remissions occur, just as in the more 
protracted forms of the disease. Death occurs usually as a result of bulbar palsy 


4. Bramwell, B.: Clinical Studies: XII. The Prognosis in Disseminated Sclerosis; Dura- 
tion in Two Hundred Cases of Disseminated Sclerosis, Edinburgh M. J. 18:16, 1917. 
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in from nine to eighteen months. Three patients with such a form of the disease 
were included in this series; the history of 1 of them follows. 


A white woman (Pea, figurey, aged 35 years, was in excellent health until Dec. 15, 1933, 
when she complained of numbness and weakness of the legs. Her condition improved rap- 
idly, and by Feb. 1, 1934 she was apparently completely well. She remained well until Feb- 
ruary 15 of that year, when she noted numbness and loss of sensation over the left side of 
the face. She noticed that when she tapped her teeth on the left side of the lower jaw with 
a metal instrument, she experienced no sensation. She complained also of numbness over the 
chest and abdomen. These symptoms disappeared in about two weeks. On March 13 she com- 
plained of double vision and numbness on the left side of the face. Examination disclosed lateral 
nystagmus and a diminished corneal reflex on the left side. There were pronounced ataxia 
of the legs, an Oppenheim sign on the left and intention tremor of the left hand. All these 
symptoms disappeared within three weeks, when she was well and able to do all her work. 
This remission continued until June 2, when there developed labial herpes, numbness and 
ataxia of the left arm and numbness of both legs, the sensory loss extending up to the waist. 
She was unable to walk and had impaired control of the bladder; the extensor plantar sign 
was noted bilaterally. Her condition remained about the same until July 9, when there 
developed paralysis of the sixth and seventh nerves on the left side, nystagmus and weakness 
of the extremities, more pronounced on the right. The abdominal reflexes were absent, and 
the Chaddock sign was present bilaterally. She was incontinent of feces and urine and had 
dysarthria and dysphagia; she was rather euphoric and complained that she was sexually 
excited practically all the time she was awake. 

Lumbar puncture revealed a clear cerebrospinal fluid under a pressure of 200 mm. of 
water; the fluid contained 8 lymphocytes per cubic millimeter, the total protein content was 
102 mg. per hundred cubic centimeters, and the Wassermann reaction was negative. 

The patient’s condition steadily grew worse, and the weakness of the arms and legs became 
almost complete. She was able to talk and swallow only with difficulty. On Sept. 9, 1934 
she died of respiratory paralysis. 


This patient experienced a rapidly progressive neurologic disorder with exacerba- 


tions and remissions, proceeding to fatal termination in less than nine months' 


after the onset of the first symptom. 

A similar state was observed in a woman aged 28, who died of bulbar palsy 
within six months after the onset of the illness. A man aged 28 had onset of 
disseminated sclerosis in March 1931 and died on Dec. 23, 1931. 


UNUSUAL SYMPTOMS 


Psychoses.—Psychotic symptoms sometimes develop in patients with dissemi- 
nated sclerosis. Two patients were observed in manic episodes which resembled 
the acute mania of manic-depressive psychosis ; mild euphoria was noted in several 
patients, and chronic progressive mental deterioration, which was never profound, 
was observed in some patients. No paranoid or schizophrenic reactions were seen 
in this series. Some patients showed considerable mental depression, which was 
interpreted as a natural reaction to their condition. 


Convulsions.—Convulsions are among the rarer symptoms of multiple sclerosis 
and occurred in only 2 of the patients in this series. 


Ictus—Apoplectic episodes are not uncommon in disseminated sclerosis and 
were observed frequently in this series. Since reading the papers of Putnam ° 
on the relation of plaques of multiple sclerosis to vascular disorder, we have 
inquired more carefully with regard to the occurrence of apoplectic episodes in 
cases of multiple sclerosis. Although no statistical analysis of the material has 


5. Putnam, T. J.: Lesions of “Encephalomyelitis” and Multiple Sclerosis: Venous Throm- 
bosis as Primary Alteration, J. A. M. A. 108:1477 (May 1) 1937; Evidences of Vascular 
Occlusion in Multiple Sclerosis and “Encephalomyelitis,” Arch. Neurol. & Psychiat. 37:1298 
(June) 1937. 
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been made, the evidence in favor of the apoplectic onset of episodes of multiple 
sclerosis is striking in cases of the remitting type. Some cases in which the 
onset might be predicated on a vascular disorder are summarized here. 


Case 1—A white man aged 33 was engaged in pistol practice. He had been shooting 
jor about an hour without difficulty. He then attempted to “draw a bead” on the target, 
as he had done many times immediately before, and noted that the central field of vision was 
impaired in the right eye. 

Case 2.—A white woman aged 21, who had been dancing most of the evening at a “junior 
prom,” suddenly became paralyzed in both legs. 

Case 3.—A white man aged 30 experienced sudden vertigo and paresis of the right leg 
at the onset of his second attack of multiple sclerosis. 

Cast 4.—A white man aged 29 experienced sudden diplopia and weakness of the legs at 
the onset of his second attack of the disease. 

Case 5.—A white woman aged 30 experienced sudden monoplegia at the onset of her 
first attack of multiple sclerosis. 

CasE 6—A white man aged 26 experienced diplopia with palsy of the sixth and seventh 
nerves of sudden onset during his first attack of multiple sclerosis. 

Case 7.—A white woman aged 20 experienced three apoplectic episodes of hemiplegia, 
involving first the left side, then the right side and then the left leg, over a period of seven 
years. 

Case 8.—In a white man aged 32 monoplegia (right leg) developed suddenly while he 
was walking on the street; the onset marked the beginning of his fourth attack of multiple 
sclerosis. 

CasE 9.—A white man aged 34 experienced three episodes of multiple sclerosis with 
apoplectic onset in nine years—one with diplopia; another with monoplegia, involving the 
right leg, and another, a cerebellar episode, with nystagmus and intention tremor of the 
left arm. 

Case 10—A white man aged 24 experienced two episodes of multiple sclerosis in two 
years, both episodes being of apoplectic onset; in one attack monoplegia involved the left 
arm, and in the other a syndrome referable to the pons, with palsy of the sixth nerve on the 
left side, together with signs of pyramidal involvement on the right, was noted. 

Case 11.—A trained nurse aged 42 had been administering intramuscular injections in 
the anterior surface of her right thigh. She had made an injection at 4 p. m. and had 
experienced the usual pain. The following morning, at 10 a. m., on giving herself another 
injection, she found that she felt no pain. Neurologic examination disclosed loss of tem- 
perature and pain sensation with preservation of touch sense on the right side from the eighth 
dorsal dermatome downward. 

[Many patients relate that they have gone to bed feeling well and have awakened the next 
morning with monoplegia, diplopia or some other manifestation of multiple sclerosis. ] 

Case 12.—A white man aged 32 was driving his automobile along a paved highway on 
which a white ribbon of paint divided the highway. He made a half-mile (0.8 kilometer) 
detour, and when he came back on the highway he noted that the white ribbon was double. 


THERAPY 

The charts disclose the extreme difficulty of the attempt to evaluate any form 
of treatment of multiple sclerosis. In this series of 55 patients, two general lines 
of treatment were followed. For 32 patients therapy consisted of the adminis- 
tration of vitamin B:, liver extract and quinine. Hyperpyrexia was produced by 
typhoid vaccine in 4 patients and with the hypertherm in 4 others. No treatment 
of any sort was used with 15 patients. The life charts of all these 55 patients 
recorded comparable progress of the disease over the years, regardless of the 
treatment used. It is probable that any type of therapy now in vogue, if employed 
with patients with the remittent type of disseminated sclerosis, would be followed 
by remissions in practically 100 per cent, particularly if the patients were treated 
early enough in the course of the disease. The therapy of disseminated sclerosis, 
as it is now constituted, consists entirely of support. 
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OF NEUROLOGY AND PSYCHIATRY 


Otolaryngologists and ophthalmologists report cases of optic neuritis and 
retrobulbar optic neuritis in which cure has been effected by operation on infected 
nasal sinuses, particularly the sphenoid and the posterior ethmoid cells. We have 
not encountered any instances of such a “cure.” It appears to us that optic 
neuritis in young people is associated either with multiple sclerosis or with some 
other disease of the nervous system. We have never seen a case of optic neuritis 
which was due to an infection of a nasal sinus. Twenty-seven in this series of 55 
patients had either optic neuritis or retrobulbar optic neuritis, many having had more 
than one attack. ‘Two patients, Dal and Bar (figure), were seen first by oto- 
laryngologists, who performed operations on the ethmoid sinuses. The vision of 
both these patients improved. Twenty-four patients with optic neuritis recovered 
without operation on the sinuses. One patient (Mel) became completely blind. 
As a result of clinical studies, one arrives at the conclusion that at present there 
is no adequate treatment for retrobulbar optic neuritis associated with multiple 
sclerosis. 

SUMMARY 


A clinical study of the prognosis of multiple sclerosis, based on the life charts 
of 55 patients, beginning with the initial episode, is presented. Three clinical 
types of disseminated sclerosis are recognized: the acute, the remittent and the 
chronic progressive. 

The clinical course in a case of Devic’s disease (neuromyelitis optica) did not 
appear to differ from that of the remittent type of multiple sclerosis. 

Twenty-seven patients had optic neuritis at some stage of their disease. In 
only 1 patient, however, were both optic nerves affected at the same time. The 
prognosis for the optic neuritis of multiple sclerosis is generally good; only 1 of the 
patients became completely blind. Optic neuritis may usher in the disease or, 
contrary to some opinions, may occur later in its course, years after other episodes 
have supervened. Seven patients showed visible swelling of the optic nerve. 

The prognosis is good for the individual attack in the remittent form of mul- 
tiple sclerosis. The prognosis with respect to life is good in both the remittent 
and the chronic progressive form. The prognosis for life is hopeless in the acute 
form. Persons suffering from the remittent type may be able to lead useful lives 
for many years; in rare instances complete recovery occurs. 

Apoplectic episodes are not uncommon, having been experienced by 12 of 50 
patients with the remittent type. The percentage probably would be higher if 
apoplectic episodes were sought for diligently in the history of all patients. 

No type of therapy advocated at present is of any value. 
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MUSCULAR TENSION IN PSYCHIATRIC PATIENTS 


PRESSURE MEASUREMENTS ON HANDWRITING AS AN INDICATOR 


JURGEN RUESCH, M.D. 
AND 
JACOB E. FINESINGER, M.D. 


BOSTON 


The purpose of this study was to investigate the relation of subjective feelings 
of tension and measurements of muscular tension during the continuous muscular 
activity of handwriting in a series of psychiatric patients and in normal control 
subjects. 

Many methods have been used for obtaining measurements of muscular tension. 
These as a rule are measurements of tension during movement or during periods 
after or between discrete muscular movements. Investigations dealing with mus- 
cular tension or its converse, muscular relaxation, have been reported by Jacobson *; 
Golla and Antonovitch *; Davis *; Ruesch, Finesinger and Schwab,‘ and Ruesch 
and Finesinger.® ‘These studies have been concerned primarily with the speed of 
relaxation or the state of the muscle after a movement or during mental activity. 
Another approach deals with the study of muscular tension during learned, coordi- 
nated, integrated muscular activity. In a previous paper,* handwriting was selected 
as a characteristic type of continuous motor activity. The present study deals with 
the measurement of pressure exerted during handwriting and the correlation between 
pressure exerted during handwriting as a measure of muscular tension and the 
mental status of the subjects with reference to general and specific feelings of 
tension as determined by means of a questionnaire. 

During the act of writing pressure is usually exerted on the paper by the pen 
or pencil (point pressure) and by the fingers in hoiding the pencil (grip pressure). 
Point pressure has been studied by several investigators * by a microscopic exami- 

From the Department of Diseases of the Nervous System of the Harvard Medical School, 
and the Psychiatric Department of the Massachusetts General Hospital. 

1. Jacobson, E.: Progressive Relaxation, Chicago, University of Chicago Press, 1929; 
Electrical Measurements Concerning Muscular Contraction (Tonus) and the Cultivation of 
Relaxation in Man, Am. J. Physiol. 107:230, 1934; Electrical Measurements Concerning 
Muscular Contraction (Tonus) and the Cultivation of Relaxation in Man: Relaxation-Times 
of Individuals, ibid. 108:573, 1934. 

2. Golla, F. L., and Antonovitch, S.: The Relation of Muscle Tonus and the Patellar 
Reflex to Mental Work, J. Ment. Sc. 75:234, 1929. 

3. Davis, R. C.: Patterns of Muscular Activity During Mental Work and Their Con- 
stancy, J. Exper. Psychol. 24:451, 1939. 

4. Ruesch, J.; Finesinger, J. E., and Schwab, R. S.: The Electromyogram of Hand- 
writing, Psychosom. Med. 2:411, 1940. 

5. Ruesch, J., and Finesinger, J.. E.: The Relation Between Electromyographic Measure- 
ment and Subjective Reports of Muscular Relaxation, Psychosom. Med. 5:132, 1943. 

6. (a) Saudek, R.: Experiments with Handwriting, London, George Allen and Unwin, 
Ltd., 1928. (b) Osborn, A. S.: Questioned Documents, ed. 2, Albany, N. Y., Boyd Printing 
Co., Inc., 1929. (c) Delhougne, A.: Dreidimensionale Graphologie, Ztschr. f. Menschenk. 
2:1, 1931. 
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nation of the width of line written on the paper. Other investigators * have made 
use of the simple method of having the subject write on a stack of thin sheets of 
paper with a carbon paper placed between every two sheets. The number of 
sheets which showed the handwriting tracings indicated the point pressure. Various 
types of balances * connected with a recording kymograph or with a tambour have 
been used. Drever® and Roman-Goldzieher '° made use of a stylus which slid 
into an outer tube connected with a tambour. Bills" and Stroud *™ replaced the 
tambour by a piston connected with flexible coil wire. The grip pressure was 
measured by a resilient stylus filled with mercury. Bills,** Stroud and Allport 
and Vernon ** made use of a stylus within which a point slid up and down against 
a pneumatic system attached to a tambour for the measurement of point pressure. 
The grip pressure was exerted against another rubber bulb connected with a second 
tambour. In this way measurements of both point and grip pressure could be 
obtained simultaneously. This type of stylus was used by Johnson ** and by 
Allport and Vernon * to study the pressure exerted on tapping. 

The results of studies on muscular tension indicate that there is an intermuscular 
consistency for many types of motor activity in the same person.*© Tension, as well 
as specific muscular activity, is fairly consistent in all muscle groups."* Footwriting 
and handwriting are alike in script,®* and possibly similar patterns of electromyo- 
graphic tracings in the same subject are produced by the two movements.* Mental 
effort is accompanied by contraction of certain groups of muscles and by an increase 
in the action currents of these groups.** The muscular tension produced during 
mental activity is fairly consistent in all muscle groups.** Stauffacher * showed 
that induced muscular tension facilitates the learning process. 

The degree of muscular tension, according to Duffy,** is correlated with specific 
types of personality. Jacobson’ suggested that persons with more than usual 
tension are mentally maladjusted and that mental health is coincident with the 
habitual relaxation of unnecessary muscles. Variations in muscular tension in the 
same person as seen in pressure curves are found in disintegrated personalities.** 


7. (a) Bills, A. G.: The Influence of Muscular Tension on the Efficiency of Mental 
Work, Am. J. Psychol. 38:227, 1927. (b) Bills, A. G., and Brown, C.: The Quantitative 
Set, J. Exper. Psychol. 12:301, 1929. (c) Allport, G. W., and Vernon, P. E.: Studies in 
Expressive Movements, New York, The Macmillan Company, 1933. 

8. (a) Kraeplin, E.: Eine Schriftwage, Psychol. Arb. 1:20, 1895. (b) Gross, A.: 
Untersuchungen itiber die Schrift Gesunder und Geisteskranker, ibid. 2:450, 1899. (c) 
Goldscheider: Zu Physiologie und Pathologie der Handschrift, Arch. f. Psychiat. 24:503, 
1892. (d) Enke, W.: Die Psychomotorik der Konstitutionstypen, Ztschr. f. ang. Psychol. 
36:237, 1927. (e) Meumann, E.; Vorlesungen zur Einfiihrung in die experimentelle Pada- 
gogik, ed. 2, Leipzig, W. Engelmann, 1913, vol. 2. (f) Freeman, F. N.: An Experimental 
Analysis of the Writing Movement, Psychology Monograph 17, Princeton, N. J., Princeton 
University Press, 1914, no. 4. (g) Allport and Vernon.7¢ 

9. Drever, J.: The Analytical Study of the Mechanism of Writing, Proc. Roy. Soc. 
Edinburgh 34:230, 1913. 

10. Roman-Goldzieher, K.: Graphodyn, Ztschr. f. any. Psychol. 40:23, 1931. 

11. Stroud, J. B.: Apparatus for Measuring Muscular Tension, J. Exper. Psychol. 14: 
184, 1931. 

12. Johnson, B.: Changes in Muscular Tension in Coordinated Hand Movements, J. Exper. 
Psychol. 11:329, 1928. 

13. Jacobson. Bills.*4 

14. Stauffacher, J. C.: The Effect of Induced Muscular Tension upon Various Phases of 
the Learning Process, J. Exper. Psychol. 21:26, 1937. 

15. Duffy, E.: Tensions and Emotional Factors in Reaction, Genetic Psychology Mono- 
graphs, Baltimore, Johns Hopkins Press, 1930, vol. 7, no. 1; The Measurement of Muscular 
Tension as a Technique for the Study of Emotional Tendency, Am. J. Psychol. 44:146, 1932. 
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Persons with cramps in the fingers exert greater pressure on tapping.*® Morgan ™* 
showed that distraction increases the pressure exerted in tapping. Pressure studies 
on handwriting indicate that the curves are characteristic for any single person."* 
Saudek ** and Osborn * stated that the pattern of variation in pressure is a 
haracteristic of the personality and cannot be easily imitated. 


TECHNIC 


Apparatus—The measurements of pressure were taken from the photographic pressure 
record obtained by the use of a specially constructed stylus (fig. 1). The stylus was made 
by fitting a movable metal point into a metal cylinder % inch (1.27 cm.) in diameter and 
8 inches (20.3 cm.) in length. The shaft was fitted carefully into the cylinder so that it 
moved up and down with a minimum of friction. The upper end of the shaft was soldered 
to a light metal plate which exerted pressure on an inflated rubber bulb, which was, in turn, 
connected by rubber tubing with a Marie tambour. The rubber bulb, the connecting tube 
and the tambour constituted the pneumatic system. Thus the pressure exerted on the point 
of the stylus was transmitted to the tambour, and in this way the point pressure was obtained. 


Fig. 1—Photograph of tambours and camera, showing shadows for recording of grip and 
point pressures projected on slit of moving picture camera. 


The entire stylus was fitted ino a rubber bulb, which was held by he fingers in writing. 
This outer rubber bulb was, in turn, connected by means of a rubber tube to a second 
tambour, the whole forming a pneumatic system for the study of grip pressure, i. e., the 
changes in pressure exerted by the fingers in grasping the stylus. The changes in pressure 
exerted at the point of the stylus (point pressure) and on the shaft of the stylus itself 
(grip pressure) were recorded photographically. This was done by attaching a long needle 
to the rubber dam of each of the tambours. The shadow of these needles was projected into 
the slit of a moving picture camera used for obtaining electrocardiograms. Fluctuations in 
pressure resulted in movements of the needle attached to the tambours, which, in turn, 
caused fluctuations of the projected shadows of the needles, which produced curves on the 
moving film in the camera. Thus two curves were produced, representing the fluctuations in 
grip and point pressure respectively. An increase in pressure at the point of the stylus or 


16. Smith, M.; Culpin, M., and Former, E.: A Study of Telegraphist’s Cramp, Industrial 
Fatigue Research Board Report no. 43, London, His Majesty’s Stationery Office, 1927. 

17. Morgan, J. J. B.: The Overcoming of Distraction and Other Resistances, Arch. 
Psychol. 5:35, 1916. 

18. Hirt, E.: Untersuchungen iiber das Schreiben und die Schrift, Psychol. Arb. 6:531, 


1914. Diehl, A.: Ueber die Eigenschaften der Schrift bei Gesunden, ibid. 3:1, 1899. Allport 
and Vernon.7¢ Gross.86 Johnson.12 Duffy.15 
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in the rubber bulb around the stylus was reflected by a vertical excursion of the curve iy 


the photographic record. 
a synchronous motor with alternating current. 


The film was pulled across the inner side of the lens by means oj 
Time was recorded by photographing th 


shadow of a needle attached to a clock, which shifted the position of the needle every fifteen 
seconds. The speed of the paper was 2.5 cm. per minute. 


Procedure——The subject was seated comfortably in an armchair, and the right arm was 
supported on a flat board attached to the arm of the chair. 
subject’s hand, and he was asked to copy in his usual style the following exercise : 


A donkey loaded with salt 


u u u u u 


The stylus was placed in the 


After the patient had copied the lines, he was asked to repeat the performance. Thx 
actual recording was made during the second trial. 


After the record had been completed, the subject was asked the following questions: 


1. 


? 


writi 


10, 
ll. 
12. 
13. 


14. 


15 


After the answers to the questionnaire had been obtained, 


was 


“Do you feel excited now ?” 


“Are you nervous now ?” 


CONTROL NWO. S 


Time 


PATIENT NO. 31 


POINT PRESSURE 


ng the standard sentence “A donkey loaded with salt.’ 


. “Are you trembling inside now?” 
. “Are you tired now?” 

. “Do you feel weak now?” 

. “Does your hand shake now?” 

. “Do you feel tense in general ?” 
“Do you feel relaxed in general ?” 


“Do you write often?” 
“Do you write seldom?” 
“Do you tire easily while writing?” 


“Do you ever get a cramp while writing ?” 


. “Do you have to stop after having written for a while?” 


obtained for study. 


“Do you feel tense in your arms and fingers?” [neuromuscular] 


“Do you feel relaxed in your arms and fingers?” [neuromuscular] 


a whole 


page 


of 


Fig. 2—Pressure curves obtained for control subject 5 (43 in table) and patient 31 on 
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Evaluation of the Record.—Reccrds obtained from control subject 5 and patient 31 are 

esented in figures 2 and 3. Krom the records data were obtained on the foiiowing items: 

\. Writing time: This is the actual time, expressed in seconds, required by each subject 

writing the phrase, “A donkey loaded with salt.” 

B. Number of Phases: A phase is defined as a change in direction (up or down) greater 
an 3 mm. on the record. Each phase represents a change in pressure. 

C. Pressure Measurements: In order to determine the actual grip and point measures 
exerted by the subject, the stylus was calibrated, and four levels were established for grip 
ind for point pressure. The following values were obtained: 


Grip pressure : Level 1. Elevations of less than 2 mm. 
Level II. Elevations of 2 mm., equal to 500 Gm. per square centimeter. 
Level III. Elevations of 7 mm., equal to 1,000 Gm. per square centimeter. 
Level IV. Elevations of 14 mm., equal to 1,500 Gm. per square centimeter. 


Point pressure: Level 1. Elevations of less than 12 mm. per pencil point. 
Level II. Elevations of 12 mm., equal to 100 Gm. per pencil point. 
Level III. Elevations of 24 mm., equal to 250 Gm. per pencil point. 
Level IV. Elevations of 33 mm., equal to 500 Gm. per pencil point. 


GRIP PRESSURE 
LEVELS 2 
PERCENTAGE OF TIME PRESSURE PER CM SAMPLE : 
SPENT AT LEVELS IN GM CONTROL NO 5 we WRITING TIME : 
OF SENTENCE 10° * 44 CM 
POINT PRESSURE PHASES (8 


POINT PRESSURE PRESSURE PHASES 6 


GRip 


POINT PRESSURE 
LEVELS 


PRESSURE ON | PERCENTAGE OF TIME 


PENCIL POINT SPENT AT LEVELS 
SAMPLE in GM 
60° | 


PATIENT NO. 3! ont 


WRITING TIME 
OF SENTENCE 760M 


POINT PRESSURE PHASES 22 


sRIP PRESSURE PHASES 66 


Fig. 3.—Samples of records obtained for control subject 5 (43 in table) and patient 31. 
rhe calibration of the various pressure levels and the method of charting the values are 
illustrated. 


The various levels were measured and marked on a glass plate, which could be super- 
imposed on the actual record. In this way it was possible to calculate the time during which 
the grip pressure tracing remained at each level. In order to obtain a single value for each 
record, the time spent in each phase of the record was multipled by a factor and the values 
were added. The factors for grip pressure at levels I, II, III and IV were 1, 2, 3 and 4 
respectively. The same procedure for evaluation of the records was used in the measurement 
of point pressure. The factors used for levels I, II, II] and IV were 1, 2.5, 5 and 8 This 
procedure offered an approximate measurement of the pressures exerted by the subject. The 
records could be rapidly measured, and comparisons were made from subject to subject. In 
addition to the obtaining of data on the pressures exerted during actual writing, it was also 
possible to include the pressure used between two words. These measurements are of signifi- 
cance, according to Klages?9 and Saudek.® 


DATA 
Tests were performed on 50 subjects, 25 males and 25 females. Of these, 38 
were under treatment ‘in the psychiatric wards of the Massachusetts General 


Hospital. The 12 normal control subjects consisted of physicians and technicians. 
(he mean age of all the subjects was 31 years, the range being from 13 to 69 years. 


19. Klages, L.: Handschrift und Charakter, ed. 13, Leipzig, Johann Ambrosius Barth, 1929. 
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.e patients represented several diagnostic groups, the largest being composed 

18 patients with psychoneuroses. Of these, the condition of 5 was diagnosed 
as hysteria, of 6 as anxiety neurosis, of 2 as obsessional neurosis, of 1 as reactive 
depression, of 2 as hypochondriasis, of 1 as mixed psychoneurosis and of 1 as 
neurasthesia. Of the psychotic group, 2 patients had manic-depressive depressions ; 
5, schizophrenia ; 4, psychoses associated with lesions of the central nervous system, 
and 2, symptomatic psychoses. In addition, 4 patients had conditions diagnosed 
as epilepsy ; 1 had anorexia nervosa, and 1, atopic dermatitis. 

The detailed data for each subject obtained from a study of the records are 
presented in table 1. In addition, the data on age, sex and diagnosis for each 
patient are included. The answers to the questionnaire are summarized in figure 6. 
The data on repeated tests on the same patient are not presented. 


Normal control 


NOrmai control 
Normal contro! 


GROUPTI GROUP IT GRouP IT 
(LOW PRESSURE) (MEDIUM PRESSURE) (HIGH PRESSURE) 


MEAN VALUE FOR 4 CONTROLS MEAN VALUE FOR 4 PATIENTS MEAN VALUE FOR 4 PATIENTS 


WRITING TIME 10° ( FIRST DAY) WRITING TIME 17° 
10° ( SECOND DAY) 14 
( THIRD DAY) 
PHASES I7 (FIRST DAY) 
17 (SECOND DAY) 
POINT PRESSURE LEVELS 26 (THIRD OAY) 


Fest 


(CEES SECOND Oar 


oar 


GRIP PRESSURE LEVELS PHASES 35 


390 


OF SPENT O 40 60 20 40 60 80 
AT THESE LEVELS 


Fig. 4—Comparison of writing times, pressure levels and number of phases for 12 sub- 
jects in the low, medium and high pressure groups on three test days. 


Consistency of the Tracings.—In order to determine the consistency of response 
in persons with different pressure levels, three tests were made on different days on 
4 control subjects with low pressure values, 4 patients with medium pressure 
values and 4 patients with high pressure values. It can be seen (fig. 4) that the 
variability for all the subjects is essentially the same, regardless of the pressure 
level. The control subjects with low pressures have lower values for writing time 
(they write faster) than do the patients with medium and high pressures. There 
is little difference in writing time between the patients of the medium pressure 
and those of the high pressure group. Patients with medium pressures had fewer 
phases in the point pressure curve, whereas the control subjects (with low pressures ) 
showed relatively slight phases in the grip pressure curve as compared with the 
patients with medium and high pressures. 


Comparison of Records of Patients and Those of Control Subjects—An analysis 
of the records of the patients and those of the control subjects is presented in 
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figure 5 and in tables 2 and 3. A study of the mean values for the time spent at 
the various point pressure levels shows that none of the control subjects had value; 
at the third and fourth levels. The patients showed some values at the third and 
fourth levels ; yet more than 65 per cent of the time was spent at the lowest pressure 
level (level 1). More striking differences are seen in the grip pressure curves. 
The curves for the patients show that approximately 50 per cent of the time was 
spent at the third and fourth pressure levels, whereas the curves for the control 
subjects indicate that about 10 per cent of the time was spent at the third level 
and no time at the fourth level. The patients’ curves show that about half the time 
was spent at the lower pressure levels, in contrast to 90 per cent of the time for 
the control subjects. . 

The patients had higher mean values for the functions studied than did the 
control subjects. This was true whether the patients were treated as three distinct 
diagnostic groups or as a single group (table 2). The differences between the 


CONTROLS PATIENTS 
POINT PRESSURE LEVELS WRITING TIME 10” WRITING TIME 16” 
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Fig. 5—Mean values for writing time, pressures and number of phases for 38 patients and 
12 control subjects. 


TABLE 2.—Summary of Data on Patients and Control Subjects Concerned with Muscular 
Tension in Writing 


Grip Pressure Point Pressure 
A 


Number Mea — - 
of Writing Mean Mean Number Mean Mean Number 
Psychiatrie Disorder Subjects Time Score of Phases Score of Phases 

Psychoneurosis............ 18 12.9 23.6 28.6 178 22.0 
10 13.4 24.9 35.7 17.3 19.6 
Neurologic diseases........ & 24.4 27.1 3 28.5 22.9 
Total number of patients. 36* 14.3 22.8 31.0 19.2 20.5 
6 


Normal controls........... 12 10.1 16.9 13.8 16.5 17. 


* Patients with atopic dermatitis and anorexia nervosa are not included in this table. 


TABLE 3.—Critical Ratio (D/M) of Values for Normal Controls and for Patients 


Grip Pressure Point Pressure 
—_ 


Writing — — 
Time Score Phases Score Phases 
4.4 3.3 3.5 0.3 11 
6.9 3.6 5.9 2.3 1.9 
3.5 4.9 1.7 18 


Total number of patients................... 64 
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ilues for writing time, grip pressure score and grip pressure phases for the three 
liagnostic groups were significant (table 3). The highest values were found for 
the patients with neurologic diseases. These patients also showed the highest 
critical ratios when compared with the normal control subjects. In other words, 
the patients wrote more slowly and had significantly higher values for grip pressure 
ind a significantly greater number of phases in the grip pressure record than did 
the normal control subjects. 

Response to the Questionnaire.—The data obtained from the responses to the 
questionnaire given immediately after the writing test are presented in figure 6. 
Only the patients gave positive answers to questions concerned with sensations 
of trembling inside, weakness, feeling of being tired while writing, experience of 
cramp while writing and need to stop writing. More than 30 per cent of the 
patients gave positive answers to all the questions but the one concerned with 
cramps. Less than 10 per cent of the control subjects and approximately 40 
per cent of the patients gave positive answers to the questions which concerned 
eREQUENCY 


OF RESPONSE, % £ 
80 


70 
60} 


Fig. 6—Graph showing percentages of answers of patients and control subjects to the 
questionnaire. Values for patients are indicated by black rectangles; values for controls, by 
barred rectangles. 


EXCITED 

NERVOUS 

TIRED 

TREMBLING INSIDE 
weak 

SHAKING 

GENERAL TENSION 
GENERAL RELAXATION 
NEUROMUSCULAR 
RELAXATION 

WRITING OF TEN 
WRITING SELDOM 
TIRED WHILE WRITING 
CRAMP WHILE WRITING 


STOPPING WHILE WRITING 


NEUROMUSCULAR TENSION 


feelings of excitement, nervousness, tiredness and shaking. The most pertinent 
questions were those dealing with general feelings of tension and relaxation and 
with feelings of tension and relaxation in the arms and fingers (neuromuscular 
tension). Over 60 per cent of the patients and 50 per cent of the control subjects 
reported feelings of general tension, whereas 54 per cent of the patients and only 
15 per cent of the control subjects reported feelings of neuromuscular tension. 
One third of the patients gave positive answers to the question on general relaxa- 
tion, and only 45 per cent gave positive answers to the question concerned with 
neuromuscular relaxation. Less than half the control subjects reported feelings of 
general relaxation, while over 80 per cent stated they had feelings of neuromuscular 
relaxation. Positive answers to questions concerned with feelings of excitement, 
nervousness, tiredness, trembling inside, weakness and shaking were given chiefly 
by the patients. There was little difference between the responses of the controls 
and those of the patients in regard to general tension and relaxation. More patients 
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showed evidence of neuromuscular tension, and more control subjects gave 
evidence of neuromuscular relaxation. More patients than control subjects tired 
easily, stopped writing readily or were subject to cramp on writing. 


Comparison of Answers to Questionnaires and Pressure Readings.—No corre- 
lations were found between the pressure readings and the answers to any of the 
questions except those concerned with general tension and neuromuscular tension. 
A significant correlation was found between the answers to the question on general 
tension and the point pressure score for the psychotic and the psychoneurotic 
patients. For these two groups of patients the critical ratio was 5.8. In other 
words, the psychotic and the psychoneurotic patients who answered “yes” to the 
question concerning neuromuscular tension showed a significantly high point 
pressure score. This was not true for the other items measured from the pressure 
tracing. 

COMMENT 


The data presented in the preceding section are concerned with the problems 
of pressure applied by the fingers on a stylus in writing (grip pressure), the 
pressure transmitted by the pencil point to the paper (point pressure), the changes 
of pressure occurring during the writing phases of grip and point pressure, the 
time the subject needed to write a standard sentence and, finally, the correlation 
of these items with the subjective awareness of general and neuromuscular tension. 

The patients as a group used more pressure in gripping a stylus and changed 
this pressure more often (greater number of phases of grip pressure) than did a 
group of normal control subjects. The patients, in other words, did not consistently 
maintain the same pressure level throughout the course of the writing in contrast 
to the controls. In addition, the writing time was significantly longer for the 
patients. The fact that the patients used higher pressures and required a longer 
time for writing the standard sentence supports the idea that they expended greater 
muscular energy in performing the given task than did the control subjects. This 
suggests that one of the sources of the general complaints of fatigue may be the 
greater expenditure of muscular energy on the part of the patients. 

Even though the series is small, significant differences between the diagnostic 
groups studied are seen when they are compared with the normal controls. A 
correlation between the reported feelings of tension in the arms and fingers and the 
point pressure values could be found for the psychotic and the psychoneurotic 
patients. The reports on tension did not correlate with the pressure applied on 
the stylus directly (grip pressure) but did correlate with the pressure applied by 
the pracil on the paper. This coincides with the clinical observation that patients 
who press the pen onto the paper find it hard to move it quickly across the page 
and are aware of their difficulty. On the other hand, one may observe that they 
may squeeze their fingers on the shaft of the stylus to a considerable degree 
without noticing it. 

The increased pressure combined with slower speed and frequent change in 
pressure reminds one of the features *° observed in the handwriting of the beginners. 
The skill acquired in execution of the complicated movements of handwriting is the 
result of many years of learning. During this period all the associated, the super- 
fluous accessory, movements are eliminated, and the writer learns to execute the 


20. Lewin, K.: Kindlicher Ausdruck, Ztschr. f. padagog, Psychol. 28:510, 1927. Coghill, 
G. E.: Anatomy and the Problem of Behavior, New York, The Macmillan Company, 1929. 
Pratt, K. C.; Nelson, A. K., and Sun, K. H.: The Behavior of the Newborn Infant, Colum- 
bus, Ohio, University Press, 1930. 
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ve sk with the maximum of efficiency, speed, accuracy and consistency. Whether 
ed e psychotic and psychoneurotic subjects never “learned” to write, or whether 
he features mentioned represent a disintegration of a learned motor performance 
re . difficult to decide. The fact remains that these observations suggest an undiffer- 
he ntiated or a disintegrated performance. 
m. \ttention may be called to the difference of response to the questions con- 
ral erning general tension, on the one hand, and neuromuscular tension, on the other. 
tic \lore patients reported feelings of generalized than of neuromuscular tension. 
er Furthermore, a correlation between high pressure values and generalized tension 
he was not noted in the study. This may indicate that the meaning of the word 
nt “tension” is capable of several interpretations. Inquiries made of some of the 
re subjects revealed that they identified this term with feelings of uneasiness, rest 
lessness, dissatisfaction and expectancy, an interpretation which differs considerably 
from the feeling of stiffness, heaviness, pain and twitching in the arms and fingers. 
ns [his indicated that tension is a term which is interpreted in various ways and is 
1€ usually associated with some type of unpleasant experience. The present paper 
es attempts to demonstrate the usefulness of the method described here in the study 
1€ of the subjective phenomenon of tension as expressed by means of pressure exerted 
mn during the continuous movement of writing. 
n. 
d SUMMARY 
a A method of measuring the grip pressure and the point pressure during the 
y continuous movement of handwriting was used for a series of 40 patients with 
st various psychiatric and neurologic diagnoses and for a series of 12 normal control 
subjects. 
T On writing the same standard sentence the patients showed higher values for 
T grip pressure, a greater number of phases and a longer writing time than did the 
s control subjects. These differences were statistically significant. 
€ The patients gave a greater number of positive answers to questions concerned 
with feelings of excitement, nervousness, tiredness, trembling inside, shaking and 
c tension in the arms and fingers. 
\ A significant correlation was found in the psychoneurotic and the psychotic 
e patients between feelings of neuromuscular tension and high values for point 
c pressure. No correlation was found between feelings of general tension and any 


of the pressure readings. 


Massachusetts General Hospital. 


PREVENTION OF HEMORRHAGES IN THE BRAIN IN 
EXPERIMENTAL ELECTRIC SHOCK 


GERT HEILBRUNN, M.D. 
CHICAGO 


The occurrence of hemorrhages in the central nervous system of experimental 
animals following electrically induced convulsions’ gained additional practical 
significance from the reports by Levy * and Alpers and Hughes * of similar hemor- 
rhages in the human brain. A search for appropriate preventive measures to 
forestall the appearance of such lesions therefore appeared obligatory. 


EXPERIMENTS 


Experiments on rats had three preparatory aims, attention being focused, first, on the blood 
itself; second, on the dynamics of the cardiovascular system, and, third, on the utilization of 
ether narcosis as an anticonvulsant agent. 


1. Of the total number of 35 adult albino rats, 14 were selected for preparatory treatment 
with synthetic vitamin K, a thromboplastic suspension of brain substance and calcium gluconate.’ 
One milligram of synthetic vitamin K per 200 Gm. of rat was injected into 2 animals eight hours 
prior to each electric treatment. Calcium gluconate, in a dose equivalent to 2 mg. of calcium 
per 200 Gm. of rat, was given to another 2 animals one hour before the electric shock, and the 
suspension of brain substance, 1 mg. per 200 Gm. of animal, to a third pair two and one-half 
hours prior to the electric shock. All injections were given intraperitoneally. At the stated 
intervals, and with the doses indicated, 2 animals were prepared with a combination of calcium 
gluconate and the suspension of brain substance; 2, with a combination of synthetic vitamin K 
and calcium gluconate, and 2 with a combination of synthetic vitamin K, calcium gluconate and 
the suspension of brain substance. The injections were given five times within a period of ten 
days, the injection being followed each time by an electrically induced convulsion, an alternating 
current of 10 to 20 volt tension at a density of 30 to 50 milliamperes for three tenths of a second 
being passed through the temporoparietal regions. The animals were decapitated two days after 
the last treatment. 


2. MacMahon’s* observation that atropine prevented constriction of blood vessels and 
increase of intra-abdominal pressure during and after electric shock prompted a repetition of his 
procedure. Ten animals received intraperitoneal injections of atropine sulfate. The dose 
employed was 0.02 mg. for each of 5 animals and 0.04 mg. for each of the other 5 animals. 
Fifteen to twenty minutes after the injection, when the pupils were maximally dilated and 
the pulse rate had increased, the electric current was applied in the same manner as previously 
described. The number of treatments varied from two to ten for each animal. It is note- 


From the Chicago State Hospital. 

1.(a) Morrison, L. R.; Weeks, A., and Cobb, S.: Histopathology of Different Types of 
Electric Shock on Mammalian Brains, J. Indust. Hyg. 12:324 and 364, 1923. (b) Alpers, 
B. J., and Hughes, J.: Changes in the Brain After Electrically Induced Convulsions in Cats, 
Arch. Neurol. & Psychiat. 47:385 (March) 1942. (c) Heilbrunn, G., and Weil, A.: Pathologic 
Changes in the Central Nervous System in Experimental Electric Shock, ibid. 47:918 (June) 
1942. (d) Neubuerger, K. T.; Whitehead, R. W.; Rutledge, E. K., and Ebaugh, F. G.: 
Pathologic Changes in the Brains of Dogs Given Repeated Electrical Shocks, Am. J. M. Sc. 
3:204, 381, 1942. 

2. Levy, N., in discussion in Heilbrunn and Weil,?¢ p. 928. 

3. Alpers, B. J., and Hughes, J.: The Brain Changes in Electrically Induced Convulsions 
in the Human, J. Neuropath. & Exper. Neurol. 1:173, 1942. 

4. The synthetic vitamin K employed was the diphosphoric acid ester of tetrasodium 2- 
methyl-1,4-naphthoquinone (synkayvite, Hoffmann-La Roche, Inc.). The suspension of brain 
substance was hemagulen (Lilly). 

5. MacMahon, H. E.: Electric Shock, Am. J. Path. 5:333, 1929. 
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[ABLE 1—E-xperimental Data on Twenty-Four Rats Given Electric Shock After Preliminary 


Treatment with Various Substances 


Survival 


Preparatory 


Treatments Experi- After 

and mental Treat- 

Rat Preparatory Electric Period, ment, 
No. Treatment * Convulsions t Days Days Hemorrhagic Lesions 


27 f 10 59 3 Acute and partially organized hemorrhage in 
| occipital cortex and in pia-arachnoid and 
| parenchyma of medulla 


ed 10 As 3 Organized hemorrhage in the pia-arachnoid, 
occipital lobe and parenchyma of medulla and 
| | pons 
Atropine 10 59 3 Hemorrhage in state of organization in pia- 
sulfate, ] arachnoid of temporal and parietal lobes and 
0.02 mg. | parenchyma of medulla 
4 | | 8 59 4 Acute hemorrhage in pia-arachnoid of parietal 
| | lobe 
4 | 7 59 50 Acute and partially organized hemorrhage in 


| | parietal cortex and pia-arachnoid of medulla 
j and pons 


Acute and partially organized hemorrhage in 
hypothalamic area, medulla, pons and mesen- 
| | cephalon 

r 4 13 0 Acute and partially organized hemorrhage in 
| | hypothalamic area and pons 

8 Atropine | 4 13 0 Acute and partially organized hemorrhage in 
\ sulfate, } meninges of frontal and temporal lobes and 

0.04 mg. meninges and parenchyma of medulla, pons 
and mesencephalon 

4 15 0 Acute hemorrhage in hypothalamic region and 

pons; partially organized hemorrhage in 
meninges of occipital lobe 

10 2 4 0 Acute and partially organized hemorrhage in 

meninges of frontal and parietal lobes and 

medulla 


5 { Acute and partially organized hemorrhage in 
Synthetic | meninges of frontal lobe and mesencephalon 
ae vitamin K, ! 5 10 2 Acute hemorrhage into parenchyma and partially 
1 mg. | organized hemorrhage in meninges of pons 


and medulla 


§ 2 Acute hemorrhage in parenchyma and partially 
| Calcium | organized hemorrhage in meninges of medulla, 
} gluconate, : pons and mesencephalon 
14 2 meg. of | 5 10 2 Organized hemorrhage in meninges of temporal 
J calcium | and parietal lobes and medulla 


15 | Thromboplastic | 5 10 2 Acute and organized hemorrhage in parietal cor- 
| suspension of | tex and meninges of frontal and temporal 
brain sub- lobes and medulla 

16 | stance, 5 10 2 Acute and partially organized hemorrhage in 
1 mg. meninges of temporal lobe and pons 


Calcium Acute hemorrhage in granular layer of cerebel- 


} 
| gluconate, | lum, extending into white matter, and partially 
2 meg., and organized hemorrhage in pia-arachnoid of 
f suspension of /[ frontal lobe 
is | brain sub- | 5 10 2 Acute and organized hemorrhage in meninges 


stance, 1 mg. of medulla 


Caleium f 2 Acute and partially organized hemorrhage in 
| gluconate, | hypothalamic area and acute and partially 
| 2 mg., and organized hemorrhage in parenchyma and 

synthetic | meninges of medulla 


20 | vitamin K, | 5 10 2 Acute and partially organized hemorrhage in 
1 mg. pons 

ay Synthetic { 5 10 2 Acute and partially organized hemorrhage in 
|vitamin K.,1 mg.| medulla and pons 

2 | and suspension { 5 10 2 Acute and partially organized hemorrhage in 


of brain sub- | parenchyma and meninges of mesencephalon 
| 


stance, 1 mg. and pons 


- Synthetic { 5 10 2 Acute and partially organized hemorrhage in 
|vitamin K,1mg.:| hypothalamie area and in cortex and meninges 
| suspension of | of frontal, parietal and temporal lobes: acute 
| brain substance, and organized hemorrhage in pons 

24. «| 1mg., andeal- | 5 10 2 Acute hemorrhage in mesencephalon and pons 
| cium gluconate, | and acute and partially organized hemorrhage 
| 2meg. (ealeium) | in their meninges 


* All doses are expressed in milligrams per 200 Gm. of body weight. 
+ An alternating current of a 10 to 20 yolt tension and a 30 to 50 milliampere density was passsed for 
three-tenths second. 
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worthy that the rats in the group with the larger dose of atropine appeared nearly dead after 
each electric convulsion and remained in an exhausted condition for one to two hours. One 
animal died during the second treatment. The animals were decapitated at various intervals 
after the last treatment (table 1). 

3. With 11 animals an electric current of about twice the tension and density used with 
the others was applied during ether narcosis. Ten animals, which had been used for a different 
purpose and had received from four to five light ether narcoses, served as controls. 

In 2 animals (rats 25 and 26) the passage of the electric current produced a single, rather 
outspoken muscular contraction on two occasions, and in another 2 animals (rats 27 and 28) it 
induced one severe jerk during the entire course of treatment. In all the other animals only 
one insignificant jerk occurred during each treatment (table 2). 


RESULTS AND COMMENT 


It is evident from tables 1 and 2 that the agents employed, with the exception 
of ether, failed to prevent hemorrhagic lesions in the brains of the animals. 
Significantly, however, the brains of 3 of 4 animals under ether narcosis in which 


Tas_e 2.—E-xperimental Data on Eleven Rats Given Electric Shock During Light 
Ether Narcosis 


No. of 
Electric 
Treatments Experi- Survival 
During Response to mental After 
Rat Light Ether the Electric Period, Treatment, 
No. Narcosis Current * Days Days Hemorrhagic Lesions 
25 5 } f 9 2 Acute and partially organized hemorrhage in 
| One severe jerk meninges of frontal and temporal lobes and 
fon two occasions parenchyma of medulla 
26 5 J | 7 0 Acute hemorrhage in medulla 
27 5 } One severe jerk /[ 7 13 Acute and partially organized hemorrhage in 
| during entire hypothalamic area, pons and meninges of 
f course of frontal lobe 
28 5 J treatment 7 13 No hemorrhage noted 
29 5 { i) 2 No hemorrhage noted 
30 5 9 2 No hemorrhage noted 
31 5 One mild jerk | 7 13 No hemorrhage noted 
32 5 during each { 7 13 No hemorrhage noted 
33 5 treatment | 7 13 No*hemorrhage noted 
34 5 | | 7 13 No hemorrhage noted 
35 5 J | 7 13 No hemorrhage noted 


* An alternating current of 10 to 20 volts and 30 to 3 milliamperes was passed for three-tenths second. 


the electric current had on one or more occasions produced a rather severe 
muscular contraction showed typical damage—the brains of the remaining 7 animals 
receiving ether narcosis, in which the electric current had evoked only an 
insignificant muscular jerk, were free from hemorrhages. 


The hemorrhages resembled closely, in type and organization, those described in 
previous reports. They were noted both in the pia-arachnoid and in the 
parenchyma proper. The hemorrhages into the meninges were most frequent and 
intensive at the base of the brain, where, in addition, congestion of the meningeal 
vessels was most pronounced. Only in a few instances were there hemorrhages 
into the pia-arachnoid covering the cerebral hemispheres and the cerebellum (fig. 
1). Hemorrhages into the parenchyma were seen in the cortex of the various,lobes, 
in the hypothalamic area (fig. 2.4) and in the cerebellum (fig. 2B). They were 
especially noticeable in the brain stem, showing a predilection for the medulla and 
pons. The nuclear masses of the telencephalon and diencephalon were free from 
hemorrhages. The hemorrhages were petechial except in a few instances in which 
they assumed larger proportions. 


6. Alpers and Hughes.’> Heilbrunn and Weil.‘¢ 
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The hemorrhagic lesions in the meninges and parenchyma were observed both 
in the acute stage and in various states of progressive organization, the two types 
being observed side by side in the majority of the animals. This indicates that 
they must have occurred during the first, second or third treatment, since the 
experimental and survival periods were relatively short for the great majority of 
the animals (fig. 3). The hemorrhages were as a whole more extensive and 
numerous in animals 1 to 24, which had suffered true convulsive seizures, than in 
animals 25, 26 and 27, in which the current had produced only a single, but 
severe, myoclonic jerk; they were absent in animals 29 to 35, in which the electric 
current had produced only an insignificant, mild jerk. 

The results leave little doubt that the current itself as used in the indicated 
strength was not responsible for the hemorrhages, since it produced no demonstrable 


~ 


Fig. 1 (animal 15).—Massive hemorrhage in the meninges of the frontal lobe in a state 
of progressive organization. Hematoxylin and eosin stain. 


lesions in animals in which ether had completely prevented a convulsion. The 
occurrence of hemorrhages must, therefore, be attributed, rather, to the changes 
in dynamic pressure associated with muscular contractions and the attendant 
circulatory alterations occurring during a convulsive seizure. Atropine, calcium, 
vitamin K and the suspension of brain substance, iu the doses employed, were 
apparently insufficient to yield adequate protection against the pressure impact. 


SUMMARY 


Preparatory injections of atropine sulfate, synthetic vitamin K, calcium 
gluconate, a thromboplastic suspension of brain substance and various combinations 
of the last three preparations prior to electrically induced convulsions failed to 
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Fig. 2—A (animal 19), multiple acute hemorrhages in the hypothalamic region. B (animal 
17), acute hemorrhage in the granular layer of the cerebellum, extending into the white matter. 
Hematoxylin and eosin stain. 
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prevent hemorrhages in the brains of experimental rats. Since no hemorrhages 
were seen in animals in which convulsions had been completely prevented by ether 
\arcosis, it was concluded that the changes in pressure accompanying the con- 


Fig. 3.—A (animal 24), acute massive hemorrhage in the meninges of the pons. B (animal 
24), hemorrhage in the meninges of the pons in a state of progressive organization. Hematoxylin 
and eosin stain, 


vulsion, and not the current itself, represent the causative factor in the formation of 
such lesions. 


Chicago State Hospital. 
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LOCALIZED SWEATING AS PART OF A_ LOCALIZED 
CONVULSIVE SEIZURE 


PAUL C. BUCY, M.D. 
AND 
KARL H. PRIBRAM, M.D. 
CHICAGO 


In recent years, as the result of new evidence which has been presented, there 
has been a renewed interest in the question of the effect of the cerebral cortex 
on various autonomic, or vegetative, functions. Although direct evidence as to the 
influence of the cortex on vasomotor activity, intestinal activity, respiration, etc., 
has been obtained, evidence as to the influence of the cerebral cortex on sweating is 
ineager. It is true that hundreds of cases have been observed in which a cerebral 
lesion resulted in hemiplegia associated with unilateral edema, vasodilatation and 
sweating. There has always been doubt as to whether this localized sweating was 
the direct result of the cerebral lesion or came about only because of the inactivity 
of the paralyzed extremities. Instances in which localized sweating has occurred 
as a result of cerebral stimulation or irritation are indeed few. The present case 
is an exceptionally clear example of the latter type. 


REPORT OF A CASE 


History —E. R., a 54 year old Greek housewife, was referred by Dr. Arthur Martin, of 
Chicago. She was admitted to the Chicago Memorial Hospital on Dec. 15, 1942. 

She had apparently been perfectly well until Dec. 10, 1942, when she suffered from a three 
minute episode of twitching of the left side of the face. This had been preceded by a “burning 
sensation” which arose from the pit of the stomach and traveled up to the face. She did 
not lose consciousness with this attack and felt no after-effects. At first such attacks occurred 
about once a day, but they rapidly increased in number and duration until at the time of 
admission to the hospital they were occurring about every half-hour and lasting five to ten 
minutes. 

Except for the attacks described, the patient did not admit having experienced any other 
symptoms. There was no headache, nausea or vomiting, nor was there a history of any 
weakness or of other convulsions. 

Because of language difficulties, the pefsonal and family histories were not readily obtained. 
The facts which were elicited, however, were of a negative and noncontributory nature. 


Examination—The results of the general physical examination were entirely without sig- 
nificance. On neurologic examination the patient was found to be well oriented and cooperative. 
However, her knowledge of English was limited, and an accurate estimation of her intelli- 
gence could not be made. She was right handed. The visual fields were normal on gross 
confrontation tests. Visual acuity was normal. Ophthalmoscopic examination revealed that 
the margins of the disks were sharp and the disks flat. The ocular movements were full, 
and convergence was normal. There was no nystagmus. The pupils were round and equal and 
of normal size. They reacted normally to light and in accommodation. Sensation over the 
face was intact. The corneal reflexes were active and equal on the two sides. There was no 
evidence of involvement of the muscles of mastication. There was definite weakness of the 
left side of the face. This was more marked in the lower part of the face, about the mouth, 
but it involved also the left eyelids, and the left palpebral fissure was wider than the right. 
The musculature innervated by the remaining cranial nerves was not affected. Hearing 
seemed to be entirely normal. Sensation over the entire body was intact. There was no 
motor weakness of the extremities, and coordination and muscular development were normal. 


From the Chicago Memorial Hospital, and the Department of Neurology and Neuro- 
logical Surgery, the University of Illinois. 
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ie tendon reflexes were active and equal on the two sides. The abdominal reflexes were 
tive; the Babinski sign was not present. 

Course of Illness ——Several convulsions were observed. They were all similar. The patient 
ould first say that she was going to have an attack; then the left side of the face gradually 
hegan to contract, pulling the left corner of the mouth upward and the eyelids downward. 
[witching of the musculature of the left side of the face then appeared and continued for 
.ipproximately three minutes. There was also some involvement of the muscles of mastication, 
ith rhythmic movement of the mandible. However, the patient did not bite her tongue. 
In none of the attacks were there any other convulsive movements, nor did she lose con- 
sciousness at any time. She was able to execute simple commands throughout the seizure. 
[he pupils were equal and reacted normally to light. During the attack, the left side of the 
face began to sweat and became covered with small drops of perspiration, while the right 
side remained perfectly dry. The left axilla and left arm also became somewhat moist, but 
the rest of the body was in no way involved in this hyperhidrosis. After the attack was 
over ond the perspiration was wiped away, sweating did not reappear until the next con- 
vulsive attack. However, it was present with each seizure which was observed. 

The blood count and the results of urinalysis were entirely normal, and the Wassermann 
and Kahn reactions of the blood were negative. A roentgenogram of the chest and a pyelo- 
gram were also normal. Roentgenograms of the skull revealed no abnormality. 


First Operation.—As it seemed clear that the patient was suffering from a lesion involving 
the lower precentral area on the right side, this region was exposed with the usual osteo- 
plastic craniotomy on December 18. The patient had been anesthetized with pentothal sodium 
given rectally and ether administered intratracheally. The dura mater and the surface of 
the cerebral cortex appeared perfectly normal. The usual blunt needle was inserted into the 
cerebral substance in various directions without its encountering any alteration in resistance. 
‘The exposed cortex was then stimulated with a 60 cycle sinusoidal current. Apparently 
because of the use of pentothal sodium the results of this stimulation were far from satis- 
factory, and it was not possible to outline accurately the representation of the face in the 
precentral gyrus. However, a small portion of the cortex was removed from the lower end 
of an area which on stimulation gave rise to movement in both the left side of the face and 
the left arm. This bit of cortex appeared normal, as did the underlying white matter. 

Immediately after the operation there was no movement of the left arm. The convulsive 
movements of the left side of the face did not reappear until five days after the operation, 
when they were even more frequent than before. 


Second Operation—On December 24 the osteoplastic flap was again elevated. This time 
the patient was anesthetized with solution of tribromethanol U. S. P. administered rectally 
and ether given intratracheally. The brain appeared much the same as at the previous 
operation, but on this occasion stimulation with the same electric current succeeded in local- 
izing the face area accurately. The area from which movements of the face could be produced 
lay approximately 1 cm. inferior to the area from which the bit of cortex had been removed 
at the first operation. The entire representation of the face in the precentral gyrus was 
removed. The cortex removed at the second operation measured approximately 2 cm. in 
length, 1 cm. in width and 1 cm. in thickness. The cortex did not appear abnormal. After 
it was removed, however, a small bit of gray tissue, at first thought to be a piece of cerebral 
cortex, was seen in the bottom of the cavity. In order to make the extirpation complete, 
this, too, was removed. As we proceeded deeper, however, this bit of gray tissue grew 
larger instead of smaller, and it was soon apparent that we were dealing with a large sub- 
cortical neoplasm. This tumor was gray, soft in consistency and very avascular. It underlay 
the entire face area and extended downward to the sylvian fissure. A large portion of the 
growth was removed. A decompression was made, and the wound was closed. 


Postoperative Course-—Convalescence was uneventful. The patient had no further con- 
vulsive seizures. The left arm continued to be weak, but the left leg, which was temporarily 
paralyzed, rapidly recovered its function. The patient left the hospital in relatively good 
condition, twenty-three days after her admission. After a few months the symptoms again 
progressed, and she was later admitted to the Cook County Hospital, where she died. No 
autopsy was made. 


Microscopic Examination.—Study of the tumor tissue removed revealed a highly cellular 
but relatively avascular neoplasm. The cells were rather small and uniform in size. They had 
rounded and ovoid nuclei, a few of which showed definite mitosis. The cytoplasm of these 
cells was indistinct. Many spherical masses of calcification were seen in some parts of the 
neoplasm. It was thought that this tumor was a typical oligodendroglioma. 
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COM MENT 


There is little doubt that the localized convulsive seizures involving the leit 
side of the face in this case were due to irritation of the face area in the precentral 
gyrus by the subcortical glioma. It seems clear that the paroxysmal attacks of 
localized sweating, involving exactly the same area and occurring at the same 
time as the convulsive movements, had the same cause. 


An extensive survey of the medical literature reveals that similar instances 
of localized sweating, associated with jacksonian convulsive seizures, are rare. One 
of the earliest reports dealing with this phenomenon is to be found in the London 
Medical Times and Gazette for 1866. There, in a brief article, Russell * reported 
a “case of unilateral congestion and sweating occurring in epileptiform paroxysms.” 


The patient was a 38 year old night watchman who had suffered from two attacks of 
unconsciousness. These attacks began with a burning sensation in the left arm and left side 
of the face, which was associated with profuse sweating in the same areas. At this stage of 
the attack, he could not speak but was still conscious. Then the left side of his face con- 
tracted, and his head was drawn downward toward his left shoulder. The patient then lost 
consciousness and “became purple all over.” Between these two major attacks, he had many 
episodes of localized sweating, involving the left side of the face and the left arm and lasting 
for five to fifteen minutes. Such attacks occurred three to four times a day for several days, 
and he would then be free from all attacks for as long as a fortnight. The sweating was 
always profuse, and occasionally the left eye watered during these attacks. There was no 
increase in salivation, and the pupils were equal and reacted normally throughout. 


In the succeeding article in the same journal, Ramskill? reported a case of 
sweating on the right side of the face in a patient who had epileptic fits. This 
sweating did not occur in association with the fits (which were not described) but 
came on when the patient exerted himself. However, Ramskill cited briefly a case 
of Astie’s in which a child suffered from localized sweating preceding convulsions. 
In that instance the parts involved in the sweating were also the ones involved in 
the convulsion. No further details were given. In none of these 3 cases was there 
any confirmation of the nature or location of the lesion responsible for the trouble. 


In his discussion of the cortical control of perspiration, von Bechterew * cited 
several interesting reports but, unfortunately, did not supply the references, and 
we have been unable to locate the original reports. According to von Bechterew, 
Senator * observed a patient who had suffered a stroke and as a result was left 
with cortical ataxia and convulsions which involved the left arm. These localized 
convulsive seizures were associated with very noticeable sweating which was also 
restricted to the left arm. Autopsy revealed “softening in the corresponding part 
of the cortex.” Adamkiewicz * reported a similar case, but there was no autopsy 
or other confirmation of the nature or location of the lesion. Morselli*® observed 
a patient with hyperhidrosis of the right side of the face. A glioma was present 


1. Russell: A Case of Unilateral Congestion and Sweating Occurring in Epileptiform 
Paroxysms, M. Times & Gaz. 1:366, 1866. 


2. Ramskill: Sweating on One Side of the Face in a Patient Who Had Epileptic Fits, 
M. Times & Gaz. 1:367, 1866. 


3. von Bechterew, W.: (a) Der Einfluss der Hirnrinde auf die Thranen, Schweiss, und 
Harnabsonderung, Arch. f. Anat. u. Physiol. (Physiol. Abt.), 1905, pp. 297-305; (b) Die 
Wirkungen der Gehirnrinde auf die Schweisssekretion, in Die Funktionen der Nervencentra, 
Jena, Gustav Fischer, 1911, pp. 1729-1733. 


4. Senator, cited by von Bechterew.*» 
5. Adamkiewicz, A., cited by von Bechterew.* 
6. Morselli, E., cited by von Bechterew.* 
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in the left frontal lobe. This report is confused by von Bechterew’s statement 
that “the cervical sympathetic seems also to have been involved.” Pandi‘ had 
a case of post-traumatic convulsions of the left arm and paralysis of the left side of 
the face. There was no demonstrable vasomotor disturbance. Sweating occurred 
on the left side of the face in association with the convulsive attacks. 

More recently, Toporkoff * reported 2 cases with bearing on this problem. In 
the first instance, a 5 year old boy who had fallen from a table at the age of 
3 months began to have convulsive seizures about two weeks thereafter. These 
convulsive attacks started in the right hand and foot but were preceded by profuse 
perspiration in the right inguinal region and on the right side of the scrotum 
In the second instance, a student gave a history of generalized convulsions during 
a five year period following an attack of typhoid fever. Profuse sweating of the 
right hand and arm up to the elbow preceded every convulsive attack. 

Guttmann,® in an article on the relation of the nervous system to sweating, 
discussed a case in which clonic convulsions of the left hand were associated with 
profuse sweating of the left hand, arm and axilla. Operation revealed a meningioma 
in the right precentral region. (Guttmann and List '® studied perspiration in a 
series of patients, using the starch and iodine test devised by von Minor."' In 
these patients, who were suffering from various neurologic disorders, they induced 
sweating by the use of external heat, the administration of hot drinks, etc. Among 
their patients were 4 with jacksonian convulsions. In these subjects the amount 
of induced perspiration was disproportionately great in the area involved by the 
convulsive attacks. Two of these patients suffered from traumatic epilepsy, the 
convulsions involving the right hand. In 1 of these 2 patients only the third, 
fourth and fifth fingers were involved, and the induced perspiration was greatest 
on these digits. In the other patient a gunshot wound had involved the left 
rolandic area. The convulsions began in the right lower extremity, and the induced 
sweating was especially pronounced over the right thigh. Still another patient had 
a glioma in the left precentral region, which resulted in jacksonian convulsions 
of the right arm. In this patient the induced perspiration was greatest over the 
right upper extremity. 


There are several experimental studies on animals related to this problem. 
In 1902, Griboedov,'* working in von Bechterew’s laboratory, observed that on 
stimulation of the sigmoid gyrus in young cats he could produce visible sweating 
on the foot pads of the contralateral extremities. In order to exclude the possi- 
bility that this was the result of muscular contraction, rather than the direct effect 
of cortical stimulation, the experiments were carried out on curarized animals, 
with the same results. Winkler '* likewise obtained sweating on stimulation of 


7. Pandi, cited by von Bechterew.3» 

8. Toporkoff, N.: Die lokale Schweisssekretion bei Epilepsie, Ztschr. f. d. ges. Neurol. u. 
Psychiat. 98:279-282, 1925. 

9. Guttmann, L.: Die Schweisssekretion des Menschen in ihren Beziehungen zum Nerven- 
system, Ztschr. f. d. ges. Neurol. u. Psychiat. 135:1-48, 1931. 


10. Guttmann, L., and List, C. F.: Zur Topik und Pathophysiologie der Schweisssekretion, 
Ztschr. f. d. ges. Neurol. u. Psychiat. 116:504-536, 1928. 

11. von Minor: Ein neues Verfahren zu der klinischen Untersuchung der Schweiss- 
absonderung, Deutsche Ztschr. f. Nervenh. 101:302-308, 1928. 

12. Griboedov, A. S.: Ueber die Rindencentra der Schweisssekretion, Obozr. psikhiat., 
1902, no. 7; cited by Bechterew.*> 

13. Winkler, F.: Die Zerebrale Beeinflussung der Schweisssekretion, Arch. f. 
Physiol. 125:584-594, 1908. 
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the motor cortex of cats, but this was not localized to the contralateral extremity. 
Schwartz * stimulated the motor cortex in cats after extirpation of various other 
parts of the cortex and concluded that the integrity of the premotor area was 
necessary for the galvanic cutaneous response. The close correlation of the galvanic 
cutaneous response and the amount of perspiration is, of course, well known. 

Langworthy and Richter ** reported on two sharply circumscribed areas of the 
cat’s cerebral cortex which when stimulated would give rise to an increased 
galvanic cutaneous response from the foot pads, which was quantitatively greater 
on the contralateral side. One of these areas was anteromedial and the other 
posterolateral to the motor area. Caudad to this, “stimulation of the corticospinal, 
corticopontine, rubrospinal, and vestibulospinal tracts elicited action currents, indi- 
cating stimulation of the sweat glands.” Wang and Lu*® also studied the effects 
of stimulation of the frontal cortex of the cat on the galvanic cutaneous response. 
They found (1) that stimulation was followed by a latent period of over one 
second before increase in the galvanic response was noted; (2) that this response 
was obtained even after both the ventral and the dorsal spinal roots were sec- 
tioned ; (3) that section of the tuber cinereum and adjacent regions did not abolish 
the response, and (4) that section of the cerebral peduncle on the rostral border 
of the pons abolished it completely. In contrast to this, Spiegel and Hunsicker," 
working with cats, severed separately the centrifugal fibers from the thalamus, the 
cerebral peduncles and the pyramidal tracts without abolishing the galvanic cutane- 
ous response. They therefore concluded that either pyramidal (corticopontile ) 
or extrapyramidal (corticothalamic) pathways may be utilized in the cortical control 
of sweating. 


In man, Penfield and Boldrey ** reported that “perspiration seems to have 
occurred once as a result of low precentral stimulation.” Guttmann * described 
a case of Foerster’s in which stimulation of the left precentral gyrus gave rise to 
muscular contraction of the right abdominal wall, and stimulation a little posterior to 
this, to sweating localized to the right abdominal wall. 


This body of evidence, both clinical and experimental, seems to leave little 
doubt that the cerebral cortex exercises some control over sweating, just as it 
does over many other vegetative functions. Furthermore, all of the evidence seems 
to indicate that it is the motor areas, i. e., the sigmoid gyrus in the carnivora and 
the precentral region in primates, which are primarily concerned with sweating. 
There is, of course, nothing in the evidence presented here which would exclude 
other portions of the cortex from similar control. Neither is there any evidence 
indicating that any other portion of the cortex is likewise concerned with this 
function. 


14. Schwartz, H. G.: Effect of Experimental Lesions of the Cortex on the “Psychogalvanic 
Reflex” in the Cat, Arch. Neurol. & Psychiat. 38:308-320 (Aug.) 1937. 

15. Langworthy, O. R., and Richter, C. P.: The Influence of Efferent Cerebral Path- 
ways upon the Sympathetic Nervous System, Brain 53:178-193, 1930. 

16. Wang, G. H., and Lu, T. W.: Galvanic Skin Reflex Induced in the Cat by Stimu- 
lation of the Motor Area of the Cerebral Cortex, Chinese J. Physiol. 4:303-326, 1930. . 

17. Spiegel, E. A., and Hunsicker, W. C., Jr.: The Conduction of Cortical Impulses to 
the Autonomic System, J. Nerv. & Ment. Dis. 83:252-274, 1936. 

18. Penfield, W. G., and Boldrey, E.: Somatic Motor and Sensory Representation in the 
Cerebral Cortex of Man as Studied by Electrical Stimulation, Brain 60:389-443, 1937. 

19. Guttmann, L.: Die Schweisssekretion des Menschen in ihrer Beziehungen zum Nerven- 
system, Ztschr. f. d. ges. Neurol. u. Psychiat. 135:1-48, 1931. 
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BUCY-PRIBRAM—LOCALIZED SWEATING IN CONVULSIONS 


SUMMARY 


[he case is described of a 54 year old woman with an oligodendroglioma in 
posteroinferior part of the right frontal lobe, directly beneath the face area 
the precentral gyrus. As a result of this tumor, she suffered from localized 
nvulsive seizures, involving the left side of the face. Associated with these 
convulsive seizures were attacks of localized sweating, which were most pro- 
nounced on the left side of the face but to a less extent involved also the left arm 
ind the left axilla. The limited literature on this subject is reviewed. From 
the available evidence, it is concluded that the precentral cortex exercises some 
ntrol over sweating. 
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SYNDROMES OF THE PONTILE TEGMENTUM 


FOVILLES SYNDROME: REPORT OF THREE CASES 


WALTER FREEMAN, M.D., Pu.D. 


HARVEY H. AMMERMAN, M.D. 
AND 
MALCOLM STANLEY, M.D. 
WASHINGTON, D. C. 


The pons is divided dorsoventrally into three portions, the tegmentum lying in 
the center, with the basis situated ventrally and the tectum dorsall.. Each portion 
has certain syndromes connected with it, although there is not uncommonly some 
overlapping. Most present knowledge concerning the various structures in the 
pons has come from clinicopathologic studies, reaching back at least eighty years. 
Briefly considered, the syndrome of the basis is predominantly motor, since the 
pyramidal tracts are located ventrally. Unilateral lesions, occurring in response to 
thrombosis of small branches of the basilar artery, are by no means infrequent 
in cases of cerebral ateriosclerosis, but are seldom large enough to produce a severe 
degree of hemiplegia. Sometimes such a lesion can be recognized by the great 
degree of spasticity without involvement of sensibility or language. Bilateral 
lesions of the base of the pons are a frequent cause of pseudobulbar palsy. Much 
of the emotional explosiveness seen in patients with multiple sclerosis can be 
attributed to interruption of the conducting pathways for volitional movements in 
the basis pontis with preservation of the mechanism for mimetic movements lying 
more dorsally.*, One of us (W. F.),* in a series of 100 brains of psychotic persons, 
in which the pons was sectioned minutely, found 14 specimens with small focal 
lesions of the pons. Such lesions may well underlie the weakened emotional control 
observed in persons with cerebral arteriosclerosis even in the absence of demon- 
strable “strokes.” 

Damage to the tectum of the pons results in a major “cerebellar’’ syndrome 
because of the interruption of the dentatorubral connections,* but a lesion in this 
vicinity (possibly involving the tegmentum) will also produce on the opposite side 
a lack of mimetic response with preservation of voluntary movement, the reverse 
of spasmodic laughing and crying.* 

Lesions of the tegmentum of the pons produce a variety of symptoms, depending 
on the particular location. Since the pons is a rather large structure, small focal 
lesions may occur in different portions, with production of isolated signs, but more 
often there are combinations of signs which have been erected into various syn- 


From the Departments of Neurology, Gallinger Municipal Hospital and George Wash- 
ington University. 

1. Pontoppidan, K.: Involuntaere og inadaekvate emotionelle udbrud ved lidelser i pons 
varolii, Hospitalstid. 4:405, 1886. Foix, C., and Hillemand, P.: Contribution a l'étude des 
ramollissements protubérantiels, Rev. de méd., Paris 43:287, 1926. 

2. Wilson, S. A. K.: Pathological Laughing and Crying, J. Neurol. & Psychopath. 4: 
299, 1924. 

3. Freeman, W.: Pantile Softenings, unpublished data. 

4. Freeman, W., and Jaffe, D.: Occlusion of Superior Cerebellar Artery: Report of 
Case with Necropsy, Arch. Neurol. & Psychiat. 46:115 (July) 1941. 
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romes. Such is the case not only in the dorsoventral, but in the cephalocaudal, 
istribution, since a lesion of the distal portion of the pons will involve different 
ructures than will a lesion located near the mesencephalic border. 

Crossed hemiplegia is the classic result of a major lesion of the pons. Usually 
the face is involved on one side and the limbs on the other, as in the Millard- 
Gubler syndrome (the external rectus muscle being also frequently implicated). 
More rarely, the motor root of the fifth cranial nerve may be affected, with paralysis 
of the opposite limbs. In such instances of crossed hemiplegia, however, the base 
of the pons is also involved. A lesion limited to the tegmentum does not cause 
definite motor paralysis of the limbs on the opposite side of the body. When the 
lesion is limited to the central portion of the tegmentum on one side, myoclonus of the 
palate, the corner of the mouth and other ipsilateral parts results.° This peculiar 
syndrome, which is not yet altogether understood, is associated with hypertrophic 
degeneration of the olivary body on the side of the lesion. Palatal myoclonus may 
also develop, however, after lesions in the ipsilateral dentate nucleus, in this case 
with crossed olivary degeneration. Van Bogaert and Bertrand * have thrown light 
on this condition in a series of papers. 

Of particular interest to one of us (W. F.) has been the syndrome resulting 
irom interruption of the medial longitudinal fasciculus; yet in more than twenty 
years since his first article on this condition,’ in which he reported a case, he has 
never had an opportunity to study another. When 3 patients presenting the 
syndrome of paralysis of associated lateral movements of the eyes with preserva- 
tion of convergence came under observation within a few months of one another, 
it was thought that an opportunity for a review of the clinical and anatomic 
features of Foville’s syndrome was not to be neglected. 

Important contributions in this field, since Freeman’s review in 1922,’ have 
been made by Bender and Weinstein,® Laignel-Lavastine and Bourgeois,® Mutch,’° 
Pasqualini?* and Reese and Yaskin,'* in addition to other reports referred to in 
this paper. Foville’s syndrome rests on a firm foundation of clinical and pathologic 
studies. 

HISTORICAL REVIEW 

Foville '* in 1859 described a case of paralysis of the left side of the face and 

the right side of the body. He noted that neither eye could be moved to the left 


beyond the midline. Unfortunately, there was no necropsy in this case, and the 


5. Freeman, W.: Palatal Myoclonus: Report of Two Cases with Necropsy, Arch. Neurol. 
& Psychiat. 29:742 (April) 1933. 

6. van Bogaert, L., and Bertrand, I.: Sur les myoclonies associées synchrones rhythmiques 
par lésions en foyer du tronc cérébral, Rev. neurol. 1:203, 1928. 

7. Freeman, W.: Paralysis of Associated Lateral Movements of the Eyes: A Symptom 
of Intrapontile Lesion, Arch. Neurol. & Psychiat. 7:454 (April) 1922. 

8. Bender, M. B., and Weinstein, E. A.: Dissociated Monocular Nystagmus with Paresis 
of Horizontal Ocular Movements, Arch. Ophth. 21:266 (Feb.) 1939. 

9. Laignel-Lavastine, M., and Bourgeois, P.: Syndrome de Parinaud et double syndrome 
de Foville croisé avec hémiplégies d’origine encéphalitique, Rev. neurol. 1:84, 1927. 

10. Mutch, J. R.: Foville’s Syndrome: Record of a Case, Brit. J. Ophth. 23:225, 1939. 

11. Pasqualini, R.: Su di un tumore della protuberanze: Contributo anatomo-clinico, Ras- 
segna di studi psichiat. 27:85, 1938. 

12. Reese, W. S., and Yaskin, J. C.: Preservation of Convergence with Paralysis of All 
— Movements in a Case of Intramedullary Tumor of the Pons, Am. J. Ophth. 24:554, 
941. 

13. Foville: Note sure une paralysie peu connue de certain muscles de l'oeil, et sa liaison 
avec quelques points de l’anatomie et la physiologie de la protubérance annulaire, Gaz. hébd 
de méd. 6:146, 1859. 
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author drew the erroneous conclusion that the right internal rectus muscle was 
paralyzed. Féréol,'* however pointed out in 1873 that the internal rectus muscle 
was not paralyzed but was merely functionally inactive in lateral gaze; it was stil] 
competent in convergence. In fact, when the left eye was closed, the right eye in 
his case could be moved in all directions, and only in associated movements was 
there inability to look to the left. Necropsy disclosed a tubercle in the left side 
of the tegmentum of the pons. This observation opened up a large field for 
investigation, and by the turn of the century there were published about 100 
observations on conjugate paralysis of various sorts. Raymond and Cestan™ 
described bilateral paralysis of conjugate movements resulting from destruction 
of both medial longitudinal fasciculi, while Spiller,’* in another case of a minute 
lesion of the pons, discovered an interesting phenomenon apparently resulting from 
interruption of the medial portions of both longitudinal fasciculi. Here the external 
rectus muscles functioned normally ; the internal rectus muscles were both paralyzed 
in associated lateral movements but functioned well in convergence. 

The interpretation to be derived from these and other studies is that the 
pathways for lateral gaze lie in the medial longitudinal fasciculus, running down 
in the lateral portion of the tract as far as the nucleus of the abducens nerve. 
Whether the nucleus itself is the source of the ascending fibers lying next the raphe 
and connecting it with the nucleus of the oculomotor nerve on the same side is 
not altogether certain. A small accessory nucleus in the immediate vicinity of the 
main body of the abducens nucleus has been described by Muncie,*’ and since the 
nucleus of the abducens nerve undergoes almost complete retrograde degeneration 
after destruction of the nerve, it seems logical to conclude that the accessory 
abducens nucleus is the source of the recurrent tract. In any event, there is no 
crossing of fibers in the medial longitudinal fasciculus, and it is likely that the 
internal rectus muscle is innervated by the contralateral oculomotor nucleus, but 
that the decussation of fibers destined to supply the internal rectus muscle is not 
as prominent as it is with the trochlear nerve. 


THE PONTILE TEGMENTUM 


Paralysis of asscciated lateral movements of the eyes with preservation of 
convergence is an outstanding phenomenon, easily demonstrated in the conscious 
patient, and when it occurs there is great likelihood that the medial longitudinal 
fasciculus is involved. In only a few cases has the syndrome been reported to 
result from an extrapontile lesion,’* and in these cases the lesion was usually massive 
and was so placed as to exercise considerable pressure on the pons. 

Lesions of the caudal portion of the pontile tegmentum involve the abducens 
and facial mechanisms, either at their nuclei or in the intracerebral course of their 
roots. Thus, the sixth and the seventh nerve are usually affected together, and 
in some cases also the eighth nerve. When the lesion occurs at a higher level 


14. Féréol: Phthisie pulmonaire. Hemiplégie alterne incompléte. Paralysie de la sixiéme 
paire gauche; inaction conjugée du muscle droit interne de l’oeil droit; tubercule confluent 
de la protubérance annulaire, Union méd., Paris 15:597, 1873. 

15. Raymond and Cestan: Trois observations de paralysie des mouvements associés des 
globes oculaires, Rev. neurol. 9:70, 1901. 

16. Spiller, W. G.: Ophthalmoplegia Internuclearis Anterior: A Case with Necropsy, 
Brain 47:345, 1924. 

17. Muncie, W.: The Accessory Abducens Nucleus, unpublished data. 

18. Bucy, P. C., and Weaver, T. A., Jr.: Paralysis of Conjugate Lateral Movement of 
the Eyes in Association with Cerebellar Abscess, Arch. Surg. 42:839 (May) 1941. 


mi 
Sp 
al 
| 
LC: 
Ta 
pe 
te 
bt 
of 
th 
ol 
b 
pl 
te 
ti 
re 
| 
fe 
2 a 
a 
q 
it 
j te 
‘| 
» 
nN 
n 
a 


scle was 
Muscle 
was stil] 
it eye in 
ants was 
left side 
field for 
out 100 
estan ! 
struction 
minute 
ng from 
externa! 
aralyzed 


that the 
ig down 
Ss nerve 
1e raphe 
» side is 
y of the 
ince the 
neration 
ccessor) 
re is no 
that the 
eus, but 
e is not 


ation of 
onscious 
ritudinal 
orted to 
massive 


bducens 
of their 
ier, and 
er level 


sixiéme 
confluent 


ociés des 


Necropsy, 


ement of 


FREEMAN ET AL—SYNDROMES OF PONTILE TEGMENTUM 465 


these nerves escape ; there may then be no diplopia or facial palsy, and the deafness 
mav be more severe in the contralateral ear, due to involvement of the lateral 
Allet. Palsy of mimetic movements, such as those used in spontaneous smiling, 
is sometimes observed on the opposite side of the face, with preservation of 
voluntary movements. 

Sensory phenomena resulting from lesions of the pontile tegmentum are even 
more variable than are the motor phenomena. Some lesions affect the descending 
spinal root of the trigeminal nerve, while others involve the main sensory nucleus 
and spare the descending pathways.'® Therefore, in the face on the side of the 
lesion there may be loss of sensibility to pain and temperature or to touch, but 
rarely to both. However, lesions of the tegmentum affect also the secondary 
pathways for sensation, and if the lesion occupies the cephalic portion of the pontile 
tegmentum, it may produce no sensory disturbances on the same side of the face, 
but, rather, may cause loss of sensation on the opposite side, due to destruction 
of the so-called trigeminal fillet, which joins the spinothalamic tract on its way to 
the thalamus. This phenomenon was observed by Freeman and Jaffe in a case 
of thrombosis of the superior cerebellar artery.‘ 

The spinothalamic tract lies fairly superficially on the lateral surface of the 
pons, deviating more dorsally as it enters the mesencephalon, as recently described 
by Walker,?° and hence it is more likely to be involved in laterally and dorsally 
placed lesions. 

The medial lemniscus is liable to damage by any extensive lesion of the pontile 
tegmentum. Consequently, there is likely to be some defect in vibratory and posi- 
tion sense in the contralateral limbs, and a degree of incoordination superficially 
resembling that seen with cerebellar disorders may be present. 

Sympathetic disorders are observed infrequently. The chief example is the 
Horner syndrome, and this is frequently masked by the concurrent paralysis of the 
face. However, this syndrome was seen in the case of thrombosis of the superior 
cerebellar artery mentioned previously,* and in 1 of the cases to be reported here. 

Among the disorders of special sense, the most prominent is loss of hearing in 
one ear, usually the contralateral, from destruction of the lateral lemniscus, although 
a lesion of the caudal portion of the tegmentum of the pons will extend to the 
auditory nuclei and their entering fibers. Gustatory function has not been ade- 
quately studied, and little is known of the secondary pathways. 

Of the cases to be reported, the first is the most striking in certain ways because 
it represents what may be termed complete hemisection of the pons, both the 
tegmentum and the base being involved in a large area of acute multiple sclerosis. 
The duration of the illness in the second case was too short for comprehensive 
study, and the patient was too sick to permit adequate tests; nevertheless, a diag- 
nosis of hemorrhage into the pontile tegmentum was made and confirmed at 
necropsy. In the third case the classic features of hemorrhage in the pontile 
tegmentum with paralysis of associated lateral movements of the eyes and preser- 
vation of convergence fitted most clearly into the category described by Foville 
and Féréol, and the patient recovered sufficiently for prolonged and repeated 
observations. 


19. Freeman, W.: The Columnar Arrangement of the Primary Afferent Centers in the 
Brain-Stem of Man, J. Nerv. & Ment. Dis. 65:1, 149, 282 and 378, 1927. The reader is 
referred particularly to page 169. 

20. Walker, A. E.: Somatotopic Localization of Spinothalamic and Secondary Trigeminal 
racts in the Mesencephalon, Arch. Neurol. & Psychiat. 48:884 (Dec.) 1942. 
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REPORT OF CASES 


Case 1—A white woman aged 25, during an acute infection of the upper respiratory 
tract, suffered from numbness of the left side of the face and the right side of the body, 
diplopia, tinnitus, vertigo, vomiting, headache and stiffness of the neck. She was admitted 
to the neurologic service of the Gallinger Municipal Hospital on March 16, 1943, about a 
week after the onset of symptoms. 


Neurologic Examination—The patient was seriously ill, with a temperature of 100 F. 
Preliminary examination showed that the left eye deviated downward and inward, the left 
pupil being smaller than the right but reacting to light. Motion and sensation were both 
impaired on the left side of the face, and there was nystagmus when she looked to either 
side. The limbs were not paralyzed, but those on the right side were ataxic; reflexes were 
diminished except for a positive Babinski sign on the right. The spinal fluid contained 28 
lymphocytes per cubic millimeter, but was otherwise normal. 

The following day a more careful neurologic examination confirmed these findings and 
added many more. The margins of the disks were blurred, and the visual field was reduced 
on the left side. The corneal reflex was absent on the left side, and the masseter and tem- 
poral muscles were weak, with deviation of the jaw to the left. The upper left part of the 
face was anesthetic and the lower part hyperesthetic. The left external rectus muscle was 
paralyzed, and there was paralysis of associated movements to the left with preservation of 
convergence. The left ear was deaf; the right tympanic membrane showed an old perfora- 
tion. The gag reflex was weak; the uvula and tongue both lay to the left. Speech was 
not abnormal. 

Motor power was preserved, but there was ataxia on both sides, more pronounced on the 
left. The tendon reflexes were about normal; the abdominal reflexes were absent, and the 
Babinski sign was negative bilaterally. Sensibility to pinprick was reduced over the right 
side of the body, the reduction increasing from the chest downward, to become complete over 
the dorsum of the foot. Vibration and position senses were normal in the extremities. 


Course of Illness—The patient’s condition grew steadily worse for several days, until she 
lapsed into coma, with convulsions and a rising temperature, which seemed to herald the end. 
Repeated spinal punctures showed a steady decrease in the number of cells, with temporary 
increase and then diminution of the protein content. The serologic response remained negative, 
and there was no elevation in pressure. The other laboratory tests, including a _ roent- 
genographic examination of the chest, gave normal results. The patient did not die, however, 
probably because of liberal use of oxygen by inhalation, and on April 15 she was definitely 
better. On this date a review of the neurologic status was undertaken. 

Second Neurologic Examination—The patient lay listlessly in bed but cooperated well. 
She talked with some slurring and mouthing, frequently breaking into a rather explosive 
laugh or spell of crying, the odd effect of which was reenforced by the palsy (peripheral type) 
of the left side of the face and the mimetic weakness on the right side. The upper part of 
the face moved scarcely at all on either side. The patient was able to tell when she was 
laughing and when she was crying. She moved the right side of the face well in volitional 
movements but could not move the left side at all. Neither side moved when she winced. 
The jaw deviated to the left, and the masseter and temporal muscles were weak on this 
side. The left side of the face was anesthetic to light touch but could feel pain on pinprick; 
conversely, the right side could feel touch but not pinprick. The corneal reflex was present 
on the right side and absent on the left. The temperature sense was not tested. The palate 
moved normally ; the tongue was protruded to the left, but there was no atrophy or fibrillation. 
Neither was there any palatal myoclonus. The patient choked on drinking from a glass. 

The arm and leg on the right side were nearly completely paralyzed and were totally 
insensitive to deep pain, pinprick, vibration and movement. The tendon reflexes were active, 
and the Babinski sign was positive on this side. The arm and leg on the left side were 
moved fairly freely, but with much ataxia and some intention tremor, dysmetria and dys- 
diadokokinesis. Sensibility to deep pain, pinprick, vibration and movement was normal on 
this side. The tendon reflexes were normal; the abdominal reflexes were absent. 

The left eye deviated inward and could not be moved outward as far as the midline; 
neither eye rotated on lateral gaze. Upward and downward movements of the eyes were pre- 
served, and convergence was intact (fig. 1). The left pupil was smaller than the right, 
but both responded to light and to distant vision. The left side of the face was dryer and 
slightly warmer than the right; this difference was not present in the hands. The pilomotor 
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reaction was vivid on both sides. Because of the facial palsy, the presence of enophthalmos 
nd a narrower palpebral fissure on the left side could not be ascertained. 

Further Course-—By May 15 the patient had recovered some motor power in the upper 
ind lower limbs on the right side, as well as the ability to feel pain on pinprick and deep 
pressure, but she was still anesthetic to temperature, vibration and movement. Ataxia was 
still present on the left side, with power and sensibility intact. Much of the explosive speech 
and involuntary laughing and crying had disappeared. The sixth, seventh and eighth nerves 
still did not function on the left side, and there was weakness of mimetic movements of the 
right side of the face. The ocular movements were unchanged. Taste sensibility was normal. 
At no time was there any palatal myoclonus. Improvement continued, and the patient was 
discharged to her home on May 25. 


A young woman suffered from an acute attack of multiple sclerosis, with 


crossed hemiplegia, crossed hemianesthesia, ipsilateral cerebellar phenomena and 


sympathetic paralysis and bilateral paralysis of associated lateral movements of the 
eyes with preservation of convergence. This amounted to what might be found in 
a case of hemisection of the pons extending in a cephalocaudal direction from the 
fifth to the eight nucleus. 


Fig. 1 (case 1).—Patient with multiple sclerosis, with massive lesion of the left side of 
the pontile tegmentum, producing alternating hemiplegia and Foville’s syndrome. The photo- 
graphs were made May 20, 1943, when partial recovery had taken place. 

(A) Patient attempting to look to the right. The right eye has a barely perceptible inward 
movement; the left eye deviates inward, owing to paralysis of the abducens nerve. 

(B) Patient attempting to look to the left. The right eye does not move beyond the 
midline; the cornea of the left eye does not reach the inner canthus. 

(C) Eyes in convergence, with both rotated inward. 


Case 2.—History and Examination—A Negress aged 60 was admitted to the Gallinger 
Municipal Hospital on Jan. 6, 1943 because of a sudden attack of dizziness and weakness. 
For years she had had hypertension, with cardiac enlargement and repeated attacks of 
epistaxis, but had been able to work steadily. On her admission to the hospital the blood 
pressure was 285 systolic and 120 diastolic. The patient was confused, and speech was 
mumbling. Vision was adequate, and there was no papilledema, but hypertensive retinopathy 
was pronounced. The right pupil was larger than the left and was inactive to light and 
distant vision, while the left pupil reacted well. Both eyes deviated inward, and lateral 
movements were impossible in either direction. The corneal reflex was absent on the right 
side, and there was anesthesia to both touch and pain on the left side of the face. The 
right side of the face was completely paralyzed, but movement on the left side was normal. 
Hearing was present in both ears. The palate deviated to the left but showed no myoclonic 
twitching, and the gag reflex was absent. The left sternocleidomastoid muscle was weaker 
than its fellow, and the tongue deviated to the left. The left arm was weak and moderately 
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ataxic, but the other limbs were normal. Pain sensibility was absent over the entire left 
side; touch sensation was intact; the status of vibration and position senses was questionable. 
since the patient was too sick to be a good witness. The tendon reflexes were all equal on 
the two sides; the Hoffmann sign was present bilaterally; the Babinski sign was equivocal, 
and the abdominal reflexes were absent. 

Spinal puncture revealed xanthochromic fluid under normal pressure, with 225 mg. of 
protein per hundred cubic centimeters; otherwise the fluid was normal. Two days after 
the patient’s admission the paralysis had extended to involve the upper and lower limbs on the 
left side, with abolition of reflexes, while the other signs remained unchanged. The patient 
died on January 11 with hyperpyrexia, the temperature being 109.6 F. 

Necropsy.—There was massive hemorrhage into the tegmentum of the pons on the right 
side, with rupture into the fourth ventricle (fig. 2). The hemorrhage centered about the level 
of the trigeminal nucleus, extending upward as far as the mesencephalic junction, where it 
appeared to destroy the median fillet, and downward to the level of the nucleus of the facial 
nerve, where it apparently caught the abducens rootlets. The hemorrhage was limited to 


Fig. 2 (case 2).—Hemorrhage in the right side of the tegmentum of the pons, with rupture 
into the fourth ventricle, causing bilateral paralysis of associated ocular movements with 
preservation of convergence. 


A, upper part of the pons; B, level of the nucleus of the trigeminal nerve, and C, level of 
the nucleus of the facial nerve. 


the tegmentum, extending laterally as far as the entering trigeminal fibers and medially 
across the midline to a slight extent. It had obviously destroyed the medial longitudinal 
fasciculus by its rupture dorsally into the fourth ventricle, and it seemed to occupy com- 
pletely the position of the central tegmental fasciculus. Laterally and ventrally it lacerated 
the great ascending tracts, such as the medial lemniscus and the spinothalamic tract, and 
probably the lateral lemniscus. The brachium conjunctivum was displaced but apparently 
not destroyed, while the nuclei of the trigeminal nerve formed the border of the hemorrhage 
and were probably implicated. It is understood, of course, that the hemorrhage as observed 
at necropsy represented the terminal condition, whereas at the time of examination the lesion 
was obviously in its early period of development. 


Case 3.—History—A Negress aged 70 was admitted to the neurologic service of the 
Gallinger Municipal Hospital on April 20, 1942, unconscious, with paralysis of the left side 
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of the face and the right extremities. The history indicated that for six months prior to 
admission she had experienced periodic spells of dizziness and tinnitus and had been under 
treatment for hypertension. The present illness had begun two days before her admission, 
with precordial pain, “roaring in the head” and paresthesias of the right foot. Within an 
hour she lost control of the right arm and leg, vomited and had difficulty in seeing clearly 
(diplopia [?]). She stayed at home for two days, but her condition grew worse and she 
lost consciousness for two hours, so that hospitalization was considered imperative. At the 
ime of her admission there was definite diplopia, and the left eye turned inward. 


Examination.—The patient was rather stocky; she appeared acutely ill and rambled in 
speech. Her attention could not be gained for accurate testing, but the face was completely 
paralyzed on the left side and the extremities on the right. The left eye turned inward, 
and neither eye could be moved to the left of the midposition. The corneal reflex was absent 
on the left side but was present on the right. The tendon reflexes were normal and equal 
on the two sides; a suggestive Babinski sign was elicited on the right side, and there was 
no ankle clonus. Spinal puncture revealed bloody fluid under increased pressure, but other 
laboratory examinations showed nothing abnormal. 


Course of Illness—Two weeks after admission the patient had improved to the point 
where the presence of paralysis of associated movements, both to the right and to the left, 
could be determined, although convergence was preserved and the right eye could be moved 
laterally and independently of the other. The patient remained in the service for many 
months, gradually improving to the point where she could walk with a cane, but she was 
still unable to use the right hand satisfactorily. 


Fig. 3 (case 3).—Hemorrhage in the left side of the tegmentum of the pons, causing facial 
paralysis and crossed hemanesthesia, together with a bilateral Foville syndrome. 


(A) Patient looking to the right. The right eye deviates outward, but the left eye does 
not turn more than a trace beyond the midline. 


(B) Patient looking to the left. Neither eye goes beyond the midline. 
(C) Eyes in convergence, with both turning inward. 


Detailed Neurologic Examination (December 1942).—Cranial Nerves: First: Odors 
were perceived normally. 

Second: Vision was adequate; the fields were full; the disks were slightly pale, and the 
fundus showed arteriosclerosis. 

Third, fourth and sixth: The pupils were rather small but equal on the two sides, and 
they reacted normally to light and in accommodation. (Cn the patient’s looking to the right 
the right eye rotated normally, but the left did not pass beyond the midline. Neither eye 
could be brought toward the left. Upward and downward movements were normal, and 
convergence was well sustained. These movements were the same whether the eyes were 
tested together or separately. There was no Horner sign. 

Fifth: The jaw opened in the midline, and sensibility to touch and pinprick was normal 
n both sides of the face, although the corneal reflex was diminished on the left side. 

Seventh: The left side of the face was completely paralyzed, but sense of movement in 
the corner of the mouth and in the ear was normal, and taste sensibility was preserved on 
both sides of the tongue. 

Eighth: Hearing was diminished on the left side, and in the Weber test sounds were 
eferred to the right. Douching of the left ear did not produce nystagmus, but douching of 
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the right ear provoked lateral nystagmus of the right eye when the patient looked toward the 
right. Shifting of the position of the head produced pronounced vertical nystagmus in both 
eyes. 

Ninth and tenth: Phonation and articulation were normal except for the effects of the facial 
palsy. The palate was elevated in the midline, and there was no palatal myoclonus; the gag 
reflex was present. Taste sensibility was normal on both sides of the tongue posteriorly. 

Eleventh: No defects were noted. . 

Twelfth: The hypoglossal nerve was normal. 

Motor System: The upper and lower limbs on the left side were normal. The fingers 
of the right hand were slightly weak, but the arm was otherwise normal. There was fairly pro- 
nounced incoordination of the whole upper limb, with intention tremor, slowness, past pointing, 
rebound and dysdiadokokinesis. The right leg was normal in strength but revealed slowness 
and ataxia. The tendon reflexes were equal on the two sides and about normal; no clonus 
or Babinski sign was elicited. The abdominal reflexes were absent. 

Sensory System: Sense of position was completely absent in the fingers and toes on 
the right side and moderately diminished in the proximal joints on that side. The patient 
was unable to recognize even the examiner’s finger by touch. Other modalities of sensibility 
were preserved in all parts of the body and extremities, although she reacted somewhat more 
vigorously than normal to pinprick on both sides. 

Autonomic Nervous System: No defects were noted. The incontinence present after 
admission had cleared up completely. No changes in temperature or sweating of the extremi- 
ties was noted. 


Outcome.—The patient died Aug. 15, 1943. Permission for necropsy was not obtained. 


In this case the hemorrhagic lesion of the pons apparently centered about the 
tegmentum on the left side in the neighborhood of the eminentia teres. It had 
presumably ruptured through the floor of the fourth ventricle, completely destroying 
one medial longitudinal fasciculus and damaging the other. It also destroyed the 
nucleus of the sixth nerve and the fibers of the seventh nerve on the left side, and 
probably some of the cochlear fibers as well. Ventrally, it interrupted the medial 
lemniscus, at least in part, although it did not involve the trigeminal or the spino- 
thalamic pathways. The “cerebellar” signs were apparently due to the loss of 
sense of position rather than to involvement of the cerebellar apparatus itself. A 
lesion in this position could scarcely avoid damaging the central tegmental fasciculus ; 
yet at no time was any palatal myoclonus observed. 


SUMMARY 


We report 3 cases of lesions occupying the pontile tegmentum and interrupting 
to a greater or lesser extent the medial longitudinal fasciculus. A lesion in this 
location produces paralysis of associated lateral movements of the eyes with preser- 
vation of convergence. The extent of the lesion determines whether either eye or 
both eyes will show this disturbance. It is probable that in all 3 cases the two 
fasciculi were involved, although incompletely in case 3. 

In case 3 the damage was the least extensive, since the lateral structures of 
the pontile tegmentum were probably not injured. In case 1 the lesion was very 
extensive, amounting to complete hemisection of the pons. In case 2, as proved 
by necropsy, the lesion was confined to the tegmentum but destroyed this rather 
completely. 

In addition to the paralysis of conjugate deviation, the syndrome resulting from 
a lesion of the pontile tegmentum consists of the following changes: 

(a) Paralysis of the sixth and the seventh, and sometimes the eighth or the 
fifth nerve on the same side. 

(b) Anesthesia on the opposite side, varying from loss of the sense of position 
in the limbs to loss of all forms of sensibility in the limbs and face, according to 
the extent of the lesion. Sensory dissociation in the face on the side of the lesion 
is irregular, sometimes touch sense and sometimes pain-temperature sense being 
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ire affected, the disturbance depending on whether the main sensory nucleus 
the descending spinal root is more involved. On the opposite side touch 
sensibility is usually preserved, but pain-temperature sense is abolished. 


(c) With laterally placed lesions, mimetic paralysis on the side opposite the 
lesion and Horner’s syndrome on the same side, and sometimes, if the lesion is 
as extensive as that in case 1, true cerebellar signs as well. 

(d) With small lesions, damage to the central tegmental fasciculus, giving 
rise to myoclonus of the palate and sometimes the larynx, the corner of the mouth 
and even the diaphragm, usually on the side opposite the lesion. This symptom 
does not seem to occur in cases of extensive damage, as reported in this paper. 

(e) Reduction of hearing from damage to the auditory centers or their tracts. 
If the lesion is in the caudal part of the pons, the loss of hearing is ipsilateral ; 
if the lesion is in the cephalic part, the greater loss is contralateral. Taste sensibility 
needs further investigation. 

1028 Connecticut Avenue N. W. 

2946 Second Street S. E. 

Gallinger Municipal Hospital. 
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THE SCUTTLE BUTT AFLOAT 


A STUDY IN GROUP PSYCHOLOGY 
LIEUTENANT ALLAN J. ROOS (MC), U.S.N.R. 


A recent trans-Atlantic crossing, in convoy and under war conditions, afforded 
a valuable opportunity to study certain phases of group behavior in a situation 
of common danger. Of particular interest, as one manifestation of mass reaction, 
was the “scuttle butt.” 


This term is of ancient and honorable naval usage. Thus, Melville,’ in “White 
Jacket” (1843), wrote of the scuttle butt on the U.S.S. United States as follows: 


The scuttle butt is a goodly, round painted cask, standing on end, and with its upper head 
removed, showing a narrow circular shelf within, where rest a number of tin cups for the 
accommodation of drinkers. Central within the scuttle butt itself stands an iron pump, which, 
connecting with the immense water tanks in the hold, furnished an unfailing supply of the 
much admired Pale Ale. 


This butt was also a “cask with a square hole cut in it, kept on deck to hold 
water ready for use.” * 


It is not difficult to imagine how this expression has acquired its modern 
meaning, for it was surely at the scuttle butt, where sailors met to quench their 
thirst with “pale ale” or water, as the case might be, that information of all varieties 
was most apt to be exchanged. And today, while the scuttle butt no longer yields 
“an unfailing supply of the much admired Pale Ale,” it is still an inexhaustible 
source of rumor, gossip and hearsay. ; 


Because of the obvious necessity of keeping movements and destinations of ships 
the most carefully guarded military secrets, and since travel by ship, despite all 
precautions, still has its patent dangers, all conditions contrive to stimulate the 
production of rumors. The intimacy of contacts aboard ship, likewise, facilitates 
and expedites their circulation. 


Invariably, their authority is obscure, if not anonymous. Contradictory and 
mutually exclusive bits of information exist happily side by side. 


A favorite topic before the departure of the particular vessel concerned was the 
time of her sailing. There was a week’s difference between the “authoritative” 
dates on which she would leave, and even this confusion was increased by reports 
that she would not really sail but would, instead, anchor in the harbor for some 
time, so that there would surely be more shore liberties. There was much 
speculation about the character of her cargo and the size and composition of the 
convoy of which she was to form a unit. 

One officer, who showed other obvious evidences of anxiety, assured me that 
this was to be the largest and most carefully protected convoy ever to leave port. 


The opinions expressed in this article are the private ones of the author and are not to 
be construed as official or as reflecting the views of the Navy Department or the naval service 
at large. 


1. Melville, in Lovette, L. P.: Naval Customs, Traditions and Usage, Annapolis, Md.. 
The United States Naval Institute, Publishers, 1934. 


2. Murray, J. A.: Shorter Oxford English Dictionary on Historical Principles, ed. 2 


New York, Oxford University Press, 1933. 
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(his officer, whose need for reassurance and security was so evident, proved a 
rich source of scuttle butt. On one day it was that a certain number of enemy 
undersea craft had been reported lying ahead in our direct course, and on the 
next, that some had been destroyed, despite a clever ruse to which we had not 
succumbed. At still another juncture, while we were safe in a port of call, he 
reported that, according to a radio news broadcast which quoted German sources, 
a large American convoy had been completely annihilated in the Atlantic Ocean. 

There was more “authoritative” information on our destination. In turn, this 
was known to be Africa, Australia, the British Isles, Chesapeake Bay, Dakar, 
Martinique, Nova Scotia and the Philippine Islands! As a result, the compass 
was consulted frequently during the early stages of the voyage, with evident intent 
to resolve this confused uncertainty of destination. Nostalgia was at once assuaged 
and increased by the knowledge that we were to be away “two months,” “back 
home for Christmas” or “gone for a year or two.” 


PSYCHOLOGIC ASPECTS 


It should at once be stated that the general morale was high. Men, many 
of whom had never put to sea before, who were uprooted from the security of 
shore, of familiar sights and of family circles, and without the means of satisfying 
such sexual needs as might arise, showed little, if any, of the effects of deprivation 
one might have anticipated, either in the psychic or in the psychosomatic sphere. 
A good adjustment was the almost invariable rule. 

All treated the scuttle butt with a sort of amused skepticism, accepting from 
its heterogeneous welter of information only such bits as touched on personal 
problems which were causing emotional tension. Since such problems were usually 
not consciously perceived, their solution was facilitated by this indirect, externalized 
method. From this psychic grabbag, as if by magic, information was available 
to suit the conscious, as well as the unconscious, needs of all, and if it was not 
sufficient, one did not find it difficult to put in such affect-tinged material as might 
serve. For, owing to the closeness of contact aboard ship, repetition was inevita)le, 
and with each repetition the material involved assumed an ever greater authenticity. 

It is clear, too, that, while the individual is the unit of any group, the culture 
of such a group is more than the sum of the cultures of individuals comprising 
it. Through a process of integration, isolated anxieties, anticipations and 
aspirations become elaborated, distorted or repressed. In this particular social 
group, bound together more closely by the purpose of destroying a common enemy 
than by the perception of a common peril, the successful repression of uneconomic 
individual traits was the rule, not the exception. 

Among the deepest, strongest sustaining factors proved to be man’s well known 
implicit faith in his personal immortality. Hidden under the cloak of fatalistic 
acceptance was always the fantasy that “nothing is going to happen to me; if 
anything does occur, it will be the next fellow, and not myself, whose number is up.” 

This belief in immortality seemed reenforced, rather than threatened, by the 
scuttle butt. The latter appears, therefore, a sound economic phenomenon, funda- 
mentally neither disintegrating nor confusing—an inevitable, wholesome expression 
of the “mainsprings of man”; a readily available, natural psychotherapeutic 
instrument. 

It is evident that many individual and group tensions which find their release 
through the scuttle butt could also be resolved by completely authentic information. 
[t is equally clear that the necessities for maintaining a complete secrecy concerning 
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military movements eliminate this method in toto. The ever present possibility that 
at any future port of call some member of the crew’s complement may be detached 
assures the continuance of complete secrecy as to more remote plans. 


SUM MARY 


1. A brief definition and statement of the historical derivation of the scuttle 
butt are given. 


2. Some of the typical material of the scuttle butt aboard a ship in time of war 
is described. 

3. Attention is directed to the affective nature of this material, which reflects 
and changes the problems of the individual, through a process of integration, into 
the culture of a closely knit social group. 


4. The wholesome, economic aspect of the scuttle butt in resolving individual 
tensions in a situation both unfamiliar and potentially dangerous is detailed. This 
is accomplished largely through the projection of personal needs and problems, 
which are then treated as problems of the group, or of some one other than the 
individual directly concerned. 
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Abstracts from Current Literature 


Epitep sy Dr. BERNARD J. ALPERS 


Physiology and Biochemistry 


HyPOGLYCEMIA FoLtLowinc Intoxication. H. St. GeorGe Tucker Jr. and 
Witt1aM B. Porter, Am. J. M. Sc. 204:559 (Oct.) 1942. 


fucker and Porter report 4 cases in which the patients were brought to the hospital in a 
state of hypoglycemic coma following alcoholic intoxication. In every case unconsciousness 
ime on eight to twelve hours after the last known drinking, the patient frequently having 
slept overnight and awakened before lapsing into hypoglycemic unconsciousness. The physical 
findings were essentially those of hypoglycemic coma. The usual neurologic sign was extensor 
rigidity of all the extremities, with increased tendon reflexes. Subarachnoid hemorrhage was 
suspected in most cases. The diagnosis was established by the demonstration of a very low 
level of the blood sugar. In 1 of the 2 cases in which tests of hepatic function were done, there 
vas questionable evidence of impairment. It is suggested that the patients drank some form 
of denatured alcohol and that one of these substances was responsible for the hypoglycemia. 


MICHAELS, Boston. 


StupDIES CONCERNING THE ACTION OF DILANTIN. FELIX FriscH and ALBERT W. Picortt, 


Am. J. Psychiat. 99:55 (July) 1942. 


Frisch and Pigott observed a group of epileptic patients while under treatment with 
phenytoin (dilantin) sodium and studied the effects of the medication on the body weight, 
the serum proteins and the creatinine excretion. A decrease in body weight was found 
to be coincident with therapeutic success. The total protein of the serum decreased, the 
globulin fraction being most consistently affected. The authors ascribed the loss of weight 
to the changes in the serum protein. The creatinine output in the urine was found to 
decrease when phenytoin therapy was successful. Frisch and Pigott believe that this does 


not evidence a direct effect on the muscle metabolism. Forster. Boston 


Tue Positive CONDITIONAL SALIVARY REFLEX IN PSYCHONEUROTIC PATIENTS. JacoB E. 
FINESINGER, GEORGE F. SUTHERLAND and Frances F. McGuire, Am. J. Psychiat. 99: 
61 (July) 1942. 


Finesinger, Sutherland and McGuire studied the effect of conditional reflexes on the 
output of the parotid glands of 10 psychoneurotic patients. For the basic combination of 
stimuli the authors used a short auditory stimulus reenforced by the giving of 2 cc. of lemon 
juice. For the demonstration combination the reenforcement was delayed. The reflex was 
measured by the amount of secretion of each parotid gland, collected in an appropriate 
capsule. For evaluation of the reflex the average interval flow just preceding the stimulus 
vas subtracted from the flow during the conditional stimulus. 

Finesinger, Sutherland and McGuire were able to produce an increase in secretion from 
the parotid glands in response to conditional stimuli. These positive conditional responses 
were elicited in 77 per cent of the trials. The mean value for the positive response was 


( 
4.9 drops. Forster, Boston. 


INFLUENCE OF CERTAIN DRUGS ON THE CRUSTACEAN NERVE-MuUSCLE SystEM. C. H. ELLIs, 
C. H. Turenes and C. A. G. Wiersma, Biol. Bull. 83:334, 1942. 


Local anesthetics, such as procaine, diothane, nupercaine, amphetamine and atropine, when 
used on crustacean nerve-muscle preparations caused changes in the excitability of the nerve 
hber. Either the refractory period of the nerve was conspicuously lengthened, or the nerve 
fiber became so hypersensitive that excitatory stimuli set up multiple discharges in the nerve. The 


drugs had little effect on peripheral inhibition. Cons. Berens 


OBSERVATIONS ON PROTEINASE IN Brain. M. W. Kies and S. Schwimmer, J. Biol. Chem. 
145:685, 1942. 


Brain proteinase has been partially purified and shown to be of the catheptic type. Dipepti- 
dases and tripeptidases were found to be present in brain tissue. No evidence was obtained 
ior the presence of a lipolytic enzyme, similar to the one previously reported in muscle. The 
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results indicate the presence of a surprisingly large amount of cathepsin in brain, as compared 
with muscle. Brain, however, autolyzes neither more rapidly nor to a greater extent than 
muscle under similar conditions. While the effect of the brain cathepsin undoubtedly con- 
tributes to the difficulty of handling brain tissue commercially, it does not seem to afford 
adequate explanation of the rapid disintegration of the material that is so frequnently observed 


in the packing industry. Pace, Indianapolis. 


Notes ON THE CoLor CHANGES OF THE SEA RoBIN (PRIONOTUS STRIGATUS CUVIER) WITH 
SPECIAL REFERENCE TO THE EryTHROPHORES. RicHarD E. Les, J. Exper. Zool. 91:13] 
(Nov.) 1942. 


The red-winged sea robin responds to a white background by concentrating the melanophore 
pigment and dispersing the pigment of the erythrophores. When the fish is on a black 
background, dispersal of melanophore pigment and partial concentration of erythrophore pig- 
ment occurs. Solutions of epinephrine, injected or applied to fragments of isolated skin, cause 
concentration of the pigment of all melanophores and erythrophores. Innervation is not 
necessary for the response. Denervation causes a dispersion of all chromatophore pigments. 
It is probable that both types of pigment are concentrated by an adrenergic nervous system. 

Since denervation decreases the ability of cells to disperse their pigment in the recovery 
after the induction of a concentrated state, it follows that nerves produce active dispersion 
of chromatophore pigments. The influence of the hypophysis in regulation of chromatophore 
pigments in the sea robin is not established. 

In the totally blinded, as well as in the normal, sea robin, brilliant illumination causes 
rapid contraction of the chromatophore pigments over the dorsal region of the head and 
trunk. Hence the chromatic responses of this fish may not be dependent entirely on visual 


stimulation. Rerp, Boston. 


RETURN OF VISION Four TIMES IN THE SAME ADULT SALAMANDER Eye (TRITURUS ViRI- 
DESCENS) REPEATEDLY TRANSPLANTED. L. A. Stone and T. E. Fartruine, J. Exper. 
Zool. 91:265 (Nov.) 1942. 


In 177 operations adult salamander eyes were grafted from one to four times in the orbit. 
In some cases the eyes were reimplanted, and in others they were transplanted to new hosts. 
As a rule the eye regenerated retina, lens and optic nerve after each operation. The grafts 
were slowly reabsorbed in 26 cases. After various operations, 94 eyes showed return of 
vision, and 15 eyes failed to recover function. Functional recovery of the eye usually occurred 
in about three months. In the remaining 42 cases the hosts either died or were killed before 
visual tests were made. Failure of vision in a graft did not prevent the return of this 
function three times when the eye was subsequently transplanted to new hosts. The eye of 
this species can be successfully grafted as many as four times, with recovery of vision after 
each operation. Boston. 


Neuropathology 


GLIOMA OF THE DIENCEPHALON IN A MANIC PaTIENT. Kart STERN and Travis E. DaAncey, 
Am. J. Psychiat. 98:716 (March) 1942, 


Stern and Dancey report the case of a woman who at the age of 24 became quarrelsome 
and destructive. This disorder increased progressively until, at the age of 30, a well developed 
hypomanic state was present, with flight of ideas, psychomotor overactivity and irritability. 
At the age of 32 there were absence of insight and considerable impairment of judgment, and 
the patient presented the picture of acute mania. A slight degree of improvement persisted 
for some days, when the patient suddenly died. Autopsy revealed that a spongioblastoma 
polare occupied the posterior level of the diencephalon on the right side. The tumor was 
1.3 cm. in diameter and occupied Forel’s field H, the lateral fifth of the substantia nigra, part 


of the ventrolateral thalamic nucleus and the intervening structures. Forster, Boston. 


PRIMARY MELANOMA OF THE CENTRAL NERVOUS SYSTEM. FRED H. Mackay and E. F. Hurteau, 
J. Nerv. & Ment. Dis. 95:369 (Oct.) 1942. 


Mackay and Hurteau add a report of 2 cases to the literature on primary melanoma of the 
central nervous system. The first is that of a woman aged 32 who presented herself with 
occipital headache, posterior cervical pain and loss of proprioceptive function in the left hand 
and arm. She died suddenly ten hours after arteriographic examination, and autopsy revealed 
a soft, black, friable mass occupying the lower half of the medulla and the upper two segments 
of the cervical portion of the cord. On section, the tumor proved to be a primary melanoma. 
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The other case is that of a man aged 52 with symptoms of three months’ duration, suggestive 
of tumor of the left parietal lobe. Autopsy revealed diffuse dissemination of melanosarcoma 
through both cerebral hemispheres. Cuoporr, Langley Field, Va. 


Witson’s D:sEASE IN THE LIGHT OF CEREBRAL CHANGES FOLLOWING ORDINARY ACQUIRED 
Liver DisorpERS. RAYMOND W. WAGGONER and NATHAN MALAMuD, J. Nerv. & Ment. 
Dis. 95:410 (Oct.) 1942. 

Waggoner and Malamud compare 2 cases of Wilson’s disease with 5 cases of ordinary 
hepatic disorders in an attempt to throw light on the pathogenesis of the former condition. 
In the 2 cases of Wilson’s disease autopsy showed hepatic cirrhosis and spongy lesions or 
Alzheimer glia cells in the extrapyramidal system. In all 5 cases of acquired hepatic disorders 
evidence existed before death of cerebral and extrapyramidal dysfunction, and post mortem, 
in addition to atrophic cirrhosis of the liver, more or less involvement of the basal ganglia, 
with spongy lesions and Alzheimer glia cells, type II, was noted. The authors conclude that 
the involvement of the central nervous system in Wilson’s disease must be regarded as secondary 
to disease of the liver, since it can be reproduced both clinically and anatomically in some 


acquired diseases of the liver. Croporr, Langley Field, Va. 


PARTIAL PARALYSIS OF UPWARD GAZE: INCOMPLETE PARINAUD SYNDROME. BERNARD J. ALPERS, 

Confinia neurol. 5:1, 1942. 

Alpers reports the case of a man aged 24 who complained of frontal and occipital head- 
aches, soreness of the eyes and tinnitus in the right ear. Examination showed ptosis of both 
eyelids, Argyll Robertson pupils and impairment of convergence. The most striking abnor- 
mality was impairment of upward movement of the eyeballs; there was limitation, but not 
absence, of upward gaze, with retention of downward gaze. There was no papilledema. A 
ventriculogram showed obstruction of the aqueduct of Sylvius. Operation was not recommended, 
and the patient died. Postmortem examination showed an ependymoma which compressed the 
roof of the mesencephalon and extended anteriorly to obstruct the third ventricle and posteriorly 
to obstruct the aqueduct of Sylvius and part of the fourth ventricle. There was pronounced 
compression on the anterior corpora quadrigemina. Histologically these bodies showed almost 
complete destruction, and the central gray matter of the mesencephalon was entirely destroyed. 
There were involvement of the posterior commissure and the posterior longitudinal fasciculi 
and partial loss of cells in the oculomotor nuclei. 

The author concludes that production of upward gaze is brought about by function of the 
central gray matter of the mesencephalon. As the loss of movement in this case was partial 
and the destruction of the central gray matter was complete, it is suggested that destruction 
of some additional area is necessary in order to cause complete paralysis of upward gaze. 


DeJonc, Ann Arbor, Mich. 


Psychiatry and Psychopathology 


Tue “Petir Mat” Response IN ELectric SHocK THERAPY. LotrHar B. KALINOWSKY, 
S. Eucene Barrera and WittiAmM A. Horwitz, Am. J. Psychiat. 98:708 (March) 1942. 


Since the motor discharge of shock therapy is admittedly not its essential feature, Kalinowsky, 
3arrera and Horwitz studied the effects of petit mal seizures in electric shock treatment. This 
response resembles closely the petit mal type of epileptic seizures. The authors treated 27 
patients by induction of petit mal seizures. The group included patients with schizophrenia, 
manic-depressive psychosis, involutional melancholia, arteriosclerotic depression and psycho- 
neurosis. The results were disappointing, since none recovered and in 22 the condition was 
unchanged. To 22 of the 27 patients a series of grand mal seizure treatments was administered. 
Under this regimen 7 recovered, and only 6 did not improve. 

Kalinowsky, Barrera and Horwitz stress the importance of the production of grand mal 


instead of petit mal responses in electrical shock treatment. Forster. Boston. 


STUDIES IN SENILE AND ARTERIOSCLEROTIC PsycHoses. H. W. Wiuiams, E. QUESNEL, 
V. W. Fis and L. Goopman, Am. J. Psychiat. 98:712 (March) 1942. 


Williams, Quesnel, Fish and Goodman studied 47 patients suffering from psychosis associated 
with cerebral arteriosclerosis and 47 patients with senile psychosis. Their studies indicate 
that many of the patients with senile psychoses had been deprived of social integration. This 
had occurred through the death of the marital partner or children, through financial insecurity 
or by a series of unfortunate incidents. However, the group of patients with arteriosclerotic 
psychosis showed a relatively small percentage of such mishaps. 
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From these studies the authors conclude that arteriosclerotic psychosis is similar to other 
organic disease processes and that personality and situational factors are of little importance, 


whereas in senile psychosis the reverse is true. Forster, Boston 


PROGNOSIS IN MANIc-DeprEssivE Psycuoses. Tuomas A. C. Rennie, Am. J. Psychiat. 
98:801 (May) 1942. 


Rennie studied 208 patients with manic-depressive psychoses, none of whom were treated 
by shock methods. A positive heredity, usually in the direct line, was obtained for 132 patients. 
The characteristic personality was syntropic, but mixed types predominated. In the immediate 
dynamics of the psychosis disturbing life situations were prevalent. The onset of illness 
usually required from one to six months. Rennie found admixtures of affect more common 
than either simple depression or simple elation. Approximately one-half the patients had 
delusional material, especially of a paranoid nature, while about one-fourth had hallucinations. 
Somatic changes were prevalent during attacks, the predominant ones being insomnia and loss 
of weight. Most of the patients could establish rapport, and about one-half had insight. The 
average course of an attack included two and a half months of hospitalization. Single attacks 
occurred in 21 per cent and were more typical of a depression than of a manic state. The 
attacks tended to become more prolonged with recurrence; the more frequent the attacks the 
poorer the prognosis. The best prognosis is offered for patients whose first attack occurs 


when they are between 21 and 30 years of age. Forster, Boston. 


A Deux: Report or a Case IN IpentTICAL Twins. Jack G. OatMan, Am. J. Psychiat. 
98:842 (May) 1942. 


Oatman describes the cases of identical twin brothers who at the age of 15 years demon- 
strated eccentricities and asocial behavior. At the age of 20 they entered the Army and were 
immediately conspicuous because of their inappropriate behavior, which after a week culminated 
in a mild panic reaction. Both patients presented almost identical symptoms of a paranoid 
schizophrenic type. However, one brother, the more aggressive, presented a much more 


malignant picture. Forster, Boston. 


Is THerz A Homeostatic Instinct? Douctass W. Orr, Psychoanalyt. Quart. 11:322, 1942. 


Cannon defined homeostasis as the principle of stability in organic matter, as evidenced 
physiologically by the mechanisms of metabolism and fluid balance and by the functions oi 
the autonomic nervous system. Orr finds evidence for the presence of a similar phenomenon 
in the psychic life. One manifestation is the compulsion to repetition; another is the familiar 
annoyance expressed by the patient when his appointment time is changed or the position of 
the couch altered. Such reactions occur because the patient is too much the servant of the 
homeostatic principle. Freud tended to regard this principle as a manifestation of the erotic 
instinct, or sometimes of the death instinct. Hendrick equated it with the pleasure principle. 
Orr proposes that it be regarded as a separate fundamental instinct, perhaps on a par 
with eros. 

As an instinct, the homeostatic principle has the following aims: (1) the stable, but 
dynamic, adjustment of the organism and (2) the attainment of the maximum of security 
in a complex environment. These aims have the following derivative tendencies: (1) con- 
servatism; (2) order; (3) repetition of the familiar, and (4) the tendency, in a crisis or 
under the influence of a threat, to regress to what has proved successful in the past. 


Pearson, Philadelphia. 


EMOTIONS AND GASTRODUODENAL Functions. B. MitTELMANN and H. G. Woxrr, Psychosom. 
Med. 4:5 (Jan.) 1942. 


Mittelmann and Wolff studied 30 unselected patients with peptic ulcer, the series includ- 
ing 27 males and 3 females ranging in age from 9 to 64 years. All but 2 of the patients 
were under 45 years of age. Of the group, 25 had duodenal and 5 gastric ulcer. The 
authors also observed 3 patients with gastritis and duodenitis and 13 “normal” subjects who 
had no clinical manifestations referable to the gastrointestinal tract. Psychiatric investiga- 
tion disclosed that the patients with ulcer manifested variable personality features and that 
numerous incidents were involved in the precipitation of their emotional reactions. Intense 
anxiety, insecurity, resentment, guilt and frustration were always present. Also, compen- 
satory efforts to enhance self esteem by a demonstration of independence, self sufficiency and 
perfectionism were common. In spite of the apparent heterogeneity of personality charac- 
teristics, the majority of the male patients commonly showed an assertive independence whic! 
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vered an underlying anxiety and insecurity, accompanied by feelings of resentment and 
hostility. In contrast, the need for assertive independence as a mask for insecurity was not 
evident in the women. All 3 of the women, as well as a few of the men, were outspoken 
in their demands for emotional dependence. Their spouses were unable or unwilling to supply 
this emotional support. Thus the reaction in the women was not unlike that of the men, 
since all experienced injured self esteem, resentment and hostile aggression, but the manner 
in which this reaction developed was different. It was evident from the long duration of 
the personality disturbances that the mucosal lesion itself was not responsible for the major 
emotional conflict. 

In all 30 patients with peptic ulcer it was possible to demonstrate a chronologic paral- 
lelism between the onset, recrudescence and course of the gastroduodenal symptoms and the 
occurrence of untoward emotional reactions. The situation prompting the emotional reactions 
was not necessarily dramatic or critical, but, because of the existing emotional frame in 
which it occurred, it had important effects on the patient. 

To demonstrate that the emotional states were relevant to the gastroduodenal dysfunction 
and the peptic ulcer, situations were created experimentally which induced destructive emo- 
tional reactions and precipitated symptoms during a symptom-free interval. It was discov- 
ered that if such affects, symptoms and tissue defects already existed, all were increased in 
intensity during the experimental procedure. On the other hand, in situations which pro- 
voked feelings of emotional security and assurance, gastric function was restored to normal 
and the symptoms were eliminated. In these experimental situations, records were made of 
the behavior and utterances of the subject. Also, records were obtained simultaneously of 
the motility and secretions of the stomach, as well as of the finger temperature and the 
respiration. A total of 165 observations were made on 26 subjects, of whom 10 had peptic 
ulcer, 3 gastritis and duodenitis and 13 were healthy. The experiments revealed the 
affective reactions of tension, anxiety, resentment, anger, guilt, obsequiousness and despera- 
tion, which were already present, accentuated or induced, and were almost always accom- 
panied by an increase in secretion of hydrochloric acid, mucus and pepsin. Peristaltic activity 
became continuous, and contractions were increased in magnitude. Respiration became more 
rapid and shallow, and there were frequent sighs. A drop in finger temperature was usually 
noted. Often in patients with ulcer, pain of a burning and gnawing quality was precipitated, 
and unusual amounts of bile, together with moderate amounts of fresh, unclotted blood, 
appeared in the specimens extracted. Similar changes occurred in a few instances during 
sleep following a period of emotional stress. During and after interviews which engendered 
emotional security, functional gastric overactivity decreased and approached the normal. 
Comparison of the individual physiologic and emotional changes in normal subjects with 
those of patients having ulcer, gastritis and duodenitis revealed similar patterns, but the 
changes in the pathologic group were greater in magnitude and duration. 

The authors believe that the results of this study emphasize the association of destructive 
emotions with increased motility and secretion and changes in the circulation of the mucosa 
of the stomach and duodenum, followed by evidence of gastritis and duodenitis, and ultimately 
by actual ulceration. This sequence of events suggests that the increased secretion and 
motility and the disturbed circulation, the mucosal erosions and the ulcerations are phases 
of the same process, differing only in the amount of tissue destroyed in the stomach and 
duodenum. In appraisal of the data of this study, the relation between the described emo- 
tions and the functional changes in the stomach and duodenum was not interpreted as one 
of cause and effect. Instead, both affects and gastroduodenal changes were viewed as coin- 
cident aspects of biologic behavior in reaction to life situations—behavior in some instances 


compatible with health and in others resulting in disease. ScHLEZINGER, Philadelphia 


NEUROSES IN SOLDIERS: THERAPEUTIC BARRIERS. Leon L. ALTMAN, Louris PILLERSDORF 
and ALEXANDER T. Ross, War Med. 2:551 (July) 1942. 


The management of the soldier suffering from a psychoneurosis presents greater diffi- 
culties than the management of the neurotic civilian. The behavior of the former is moti- 
vated often by impulses directed toward improvement in his situation. In fact, the symptoms 
often fluctuate in direct ratio to the unpleasantness of the situation. The resistance of a 
psychoneurotic soldier to recovery is often increased by the following factors: (1) his consciots 
or unconscious dislike of returning to the dangers and difficulties of military duty; (2) the dif- 
ficulty in establishing a personal contact between physician and patient, owing to frequent 
changes of residence; (3) the feeling on the part of the patient that free treatment is valueless; 
(4) conflicting interpretations of his illness by the various physicians responsible for his treat- 
ment; (5) the military environment, which cannot be modified to suit the individual patient; 
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(6) the longer residence in an Army hospital than in a civilian hospital; (7) unreasonable 
sympathy on the part of relatives; (8) suspicion that the medical officer, because he is an 
Army officer, is biased in favor of Army rules and against the patient; (9) little or no 
security and opportunity offered by military duty for the gratification of instinctual, self- 
preservative and narcissistic needs, particularly if these are great. If the patient is well no 
one is interested in him, but if he is sick he receives attention and consideration. As a 
result he tends to resist any procedure which will return him to the difficulties of Army life. 

Furthermore, immediately after the Japanese attack on Pearl Harbor many patients felt 
a strong desire to get well in order to help retaliate on the Japanese for their treachery. 
This reaction soon disappeared. In military life there is little incentive to get well. The 
morale of the particular ward has a strong influence on the patient’s desire to recover. There 
is a tendency in some wards for the patient to wish to remain ill; in others, for him to 
get well. 

Psychotherapy, to be successful, requires the interaction of several factors: a _ special 
atmosphere which conveys to the patient a feeling of neutrality; the acceptance of the patient 
as he is; a positive rapport between patient and physician, and a reason satisfactory to the 
patient for his undergoing treatment. 

The authors believe that recovery will be facilitated by the following measures: (1) 
reduction in time spent in the hospital; (2) insistence on participation of the patient in 
work programs; (3) a frank discussion with the patient of his illness, its motives and its 
alternatives; (4) discipline encouraged on the basis of the physician’s professional standing, 
not of his military rank; (5) de-emphasis on the military aspect through use of the title 
“Doctor,” rather than of the physician’s military title, and care on the part of the physician to 
wear a white coat over his uniform whenever he appears in the ward; (6) transfer of the patient 
to another ward whenever a therapeutic barrier arises between the patient and the medical 


officer, and (7) group psychotherapeutic educational programs. Pearson, Philadelphia. 


GENETICOSOCIAL INTERPRETATION OF THE NEUROSES. Jose Atves Garcta, Arq. brasil. de med. 
32:171, 1942. 


In this review, compiled from the literature, traumatic psychoneuroses, hysteria, neuras- 
thenia and situational psychoses (Bleuler’s krankhafte Reaktionen) are discussed. A schema, 
modified from Striimpell, for differentiation of hysteria and epilepsy is given. It is empha- 
sized that hysteria is becoming less frequent with advancing social evolution and that schizo- 
phrenia is increasing. ‘The author criticizes the enthusiasm of the pupils of Freud and 
reminds them that the James-Lange theory of the emotions gains in value, as demonstrated 
by clinical and experimental work. He reviews the classic methods of treatment of traumatic 
neuroses (psychotherapy, mechanical therapy and electrotherapy) and calls attention to Bour- 
guignon’s transcerebral ionization for the relief of epileptiform seizures and Penfield’s 
subarachnoid injection for post-traumatic headache. This is a good survey of the matter 
for the general practitioner. Battey, Chicago. 


Meninges and Blood Vessels 


Tue SprnaL FLurp 1n TusercuLous MENrNGITIs. EuGENE F. Traut, Am. J. M. Sc. 204:670 
(Nov.) 1942. 


Traut investigated the spinal fluid in 113 cases of fatal tuberculous meningitis verified by 
autopsy or by the demonstration of tubercle bacilli in the spinal fluid. In 17 of the cases 
tuberculous meningitis was shown by the isolation of tubercle bacilli from the spinal fluid and 
by autopsy. In 35 cases the diagnosis was made by demonstration of tubercle bacilli in the 
spinal fluid. In 66 cases the diagnosis was confirmed by autopsy. Ages ranged from 6 weeks 
to 58 years. There were 33 per cent more males than females. The number of cells in the 
spinal fluid varied from 30 to 3,000 per cubic millimeter, 210 being the average number. In 
14 cases there were more than 100 cells per cubic millimeter of spinal fluid. The Pandy 
reaction was reported as positive in 112 of the 113 cases. The total protein of the spinal fluid 
measured 20 to 712 mg. per hundred cubic centimeters. In two thirds of the cases leukocyte 
counts of the blood were less than 10,000. The sugar content of the spinal fluid was below 
45 mg. per hundred cubic centimeters in the 25 patients with quantitative estimates. 


MicHAELs, Boston. 


Carotip-CaverNous ANEURYSM. H. E. Crawrorp, Arch. Ophth. 27:539 (March) 1942. 


Crawford reports a case of carotid-cavernous aneurysm, of traumatic origin, due to a 
basal fracture of the skull. Unusual characteristics were the accompanying iridocyclitis, the 
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condary (?) glaucoma and the postoperative residual paralysis of the external rectus muscle 
n the side of the aneurysm. The surgical procedure was fractional ligation of the right 


mmon carotid artery. SpaetH, Philadelphia. 


Diseases of the Spinal Cord 


\MyocARDITIS IN Potiomyetitis. Otro SapHir and Simon A. Write, Am. J. M. Sc. 208: 
781 (June) 1942. 


Saphir and Wile, in a review of the literature, found that myocarditis occurs as a rare 
complication of virus disease. They studied the clinical records of 7 patients who died either 
during the acute stage of poliomyelitis or some time after paralysis of some part of the body 
had occurred. Five of the 7 patients were children, aged 4, 5, 10, 11 and 14 years respec- 
tively, and 2 were adults, aged 23 and 34 years respectively. 

In every instance the clinical diagnosis was verified by autopsy. Grossly the hearts were 
slightly dilated but not hypertrophic. Pathologic evidence of myocarditis of varying degree 
was seen in 6 of the 7 persons with poliomyelitis. The myocarditis was characterized by 
foci of perivascular infiltration of lymphocytes and neutrophils. Monocytes were also present 
in some instances, and there was multiplication of adventitial cells. The muscle fibers showed 
little degenerative change. 

Clinically, although there may be no characteristic symptoms, myocarditis should be sus- 
pected if the patient suddenly becomes worse and begins to fail rapidly without apparent 
reason. In the series reported on, myocarditis might have been suspected in 3 patients because 
of a sudden turn for the worse without apparent cause, coincident with a rise in the pulse 
rate and the appearance of cyanosis. The high incidence of myocarditis in this series warrants 
the consideration of supportive measures in the treatment of poliomyelitis. 


MicHae Ls, Boston. 


Devic’s DisEASE (OPHTHALMONEUROMYELITIS). HaAro_tp H. NorRAn and CHarves G. Poran, 
Arch, Ophth. 27:707 (April) 1942. 


Noran and Polan report in detail a case of ophthalmoneuromyelitis, or Devic’s disease, 
which was first described by Devic in 1894. In the case reported the duration of illness was 
a year and a half, with an earlier history of total amaurosis, followed by remissions and 
recurrences of the blindness. Later there appeared progressive paralysis of both lower 
extremities, with remissions and recurrences, and vesical and rectal disturbances. No sig- 
nificant abnormalities of the cerebrospinal iluid were noted. During her hospitalization she 
had progressive involvement of the upper extremities. Sensory loss extended to the level 
of the fourth cervical segment, and respiratory embarrassment developed. The patient became 
incompetent and died two months after admission. The entire clinical picture was that of a 
steadily ascending myelitis, accompanied by bilateral loss of vision, without febrile or toxic 
accompaniments. 

The authors believe that the anatomic limitation of the disease to the optic nerve and the 
spinal. cord, together with the diffuse nature of the lesion and the absence of glial repair, 
favors the possibility that this condition is a disease entity, rather than an acute form of 


disseminated sclerosis or encephalomyelitis. SpaetH, Philadelphia 


Treatment, Neurosurgery 


OpraTteE WITHDRAWAL TREATED WITH INDUCED HypoctyceMic Reactions. SIDNEY J. TILLIM, 
Am. J. Psychiat. 99:84 (July) 1942. 


Tilfim reports 8 additional cases of drug addiction treated with hypoglycemia, these cases 
bringing his total number up to 15. In all 8 cases comprising this report withdrawal of 
opiates was abrupt. The patients were treated with insulin over twenty-four hour periods 
for from three to seven days, followed by therapy for part of the day or night. All 8 patients 
regained their normal interests in a few days, and libido was increased. In follow-up studies, 
3 of the patients could not be contacted; the other 5 reported improvement from two to 


five months after termination of the treatment. Forster. Boston. 


Use or D-l, Atpna-TocopHerot AcETATE. GRABRIEL A. SCHWARZ, GeorGE D. GAMMON 
and Ricnarp L. MasLanp, J. Nerv. & Ment. Dis. 96:286 (Sept.) 1942. 


Schwarz, Gammon and Masland report on the use of alpha tocopherol in 18 cases of 
neurologic disorders, including muscular dystrophy, amyotrophic lateral sclerosis, progressive 
spinal muscular atrophy, lateral sclerosis and posterolateral sclerosis. All patients received 
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orally 50 mg. of alpha tocopherol acetate, most of them for four months or longer. Non 
of the patients showed any objective improvement, while 3 patients displayed undoubted ev:- 
dence of progression of the disease. Five patients with dystrophy reported that they fel: 


better during treatment. Cuoporr, Langley Field, Va. 


Diagnostic Methods 


CEREBROSPINAL FLuID ProTEIN VALUES DETERMINED BY TyROSINE EQUIVALENT METHOb. 
T. U. Marron, Am. J. M. Sc. 202:330 (Sept.) 1941. 


Marron employed the tyrosine equivalent method in determination of the total protein 
content of 550 samples of cerebrospinal fluid of persons in health and in disease. He used 
the Johnston and Gibson modification, in which the Folin-Ciocalteu phenol reagent is used 
to determine the tyrosine equivalent of the protein present. The occurrence of three values 
between 45 and 46 mg. per hundred cubic centimeters fixed the normal for this series at 
46 mg. per hundred cubic centimeters. The ranges for pathologic values agreed well with 
accepted figures in the literature. Body dehydration did not appreciably affect the protein 
concentration of the fluid. The average protein values for females were less than those 


for males. MICHAELS, Boston. 


Tue SIGN oF BABINSKI IN THE HAND. ADHERBAL Totosa, Rev. Assoc. paulista de med. 13: 
29, 1938. 


Tolosa discusses the signs elicited from the hand, in cases of pyramidal lesion, which are 
analogous to the sign of Babinski. He points out that the thenar half of the hand corresponds 
to the medial half of the sole. He establishes this homology by following the two areas to 
their position in the embryo. He considers the thenar half of the palm and the medial half 
of the sole as the normal reflex zones and the ulnar half of the palm and the outer half of the 
sole as the reflex zones for the pyramidal sign. The classic sign of Babinski consists of 
extension and slight abduction of the big toe and is elicited from the external zone of the 
sole; the sign of Babinski in the hand consists of adduction and flexion of the thumb and is 


elicited from the ulnar half of the palm. Batey, Chicago. 


Congenital Anomalies 


Dysostosis MULTIPLEX LIPOCHONDRODYSPLASIA: GARGOYLISM. FREDERICK C. CorpEs and 
MicHaeL J. Hocan, Arch. Ophth. 27:637 (April) 1942. 


Dysostosis multiplex is a rare disease of congenital origin characterized by chondrodystrophic 
skeletal changes and the deposition of a lipid-like substance in many of the body tissues. 
Sheldon and Capon, with Ellis, first suggested the name gargoylism for the disease. The 
disease is one of a group which includes Niemann-Pick disease, Hand-Schiiller-Christian 
syndrome, Gaucher’s disease and Tay-Sachs disease. 

Cordes and Hogan report 5 cases of the disease, with special reference to the ocular 
defects, which the authors regard as characteristic and which occurred in all their cases. 
These lesions consisted of bilateral diffuse infiltrations in the corneal stroma, which with the 
slit lamps appeared as punctate, yellowish gray spots, of variable size. They were identified 


as lipid deposits. SpaetH, Philadelphia. 


OxycePHALy. Harry Levine, Arch. Ophth. 27:1171 (June) 1942. 


Oxycephaly is a congenital abnormality due to premature synostosis of the bones of the 
skull. The ocular changes include optic nerve atrophy, severe impairment of vision, exoph- 
thalmos, divergent strabismus and narrowing of the optic foramen. One or more of these 
features may be observed in every case. Levine reports a case in which the patient was 
under observation for twenty-five years. During this time three temporal deconipressions were 
done, one at the age of 9 years, another twenty years later and a third one year later. 

Twenty-five years after the first operation the patient was free from symptoms, was 
working steadily, without dizziness or headache, and seemed to have at least average intel- 
ligence. Examination of vision showed perception of fingers at 4 feet (122 cm.) in the right 
eye and 20/20—3 in the left eye. The right eye was in hyperexotropia, as a result of paral- 
ysis of the inferior rectus and the superior oblique muscle of that eye. The right fundi 
showed atrophy, and the left was in fairly good condition. 

The author states that “doubt has been raised as to the beneficial effects on the ocular 
system of temporal decompression in a case of oxycephaly.” The present contribution suggests 


that in this case, at least, temporal decompression was of value. Spaetu, Philadelphia 
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Society Transactions 


ILLINOIS PSYCHIATRIC SOCIETY 


Francis J. Gerty, M.D., President, in the Chair 


Regular Meeting, Jan. 7, 1943 


Effects of Shock Therapy on Personality, as Shown by the Rorschach Test. Dr. 
SAMUEL J. BECK. 


Results are presented from a larger investigation concerned with the question of per- 
manence or fluidity of the personality structure. Personality patterns are being studied in 
persons who have been examined more than once with the Rorschach test and observed 
clinically over periods of time. The material so far at hand consists of the data on 107 
Rorschach tests obtained from 51 patients. The distribution with respect to personality or 
clinical condition includes persons with schizophrenia; the affective disturbances, among 
which are manic-depressive psychoses, manic or depressed type, reactive depressions and 
involutional melancholia; neuroses; less clearly defined maladjustments and certain mixed 
disorders, e. g., schizoaffective disturbances, and miscellaneous conditions. In the last group 
may be mentioned a young man entering prison under a life sentence for murder, who was 
viven the first Rorschach test within the first two weeks after entering prison, and the second 
three years later; a patient just before and again during thyroid treatment; 4 healthy adults 
of superior intelligence, 3 of whom were in various stages of psychoanalytic treatment. 

The intervals between the Rorschach tests ranged from eight days to three years. Shock 
treatment was administered to 16 patients; the condition of 8 was diagnosed clinically as 
schizophrenia. This report is concerned with the observations on these 8 patients. The ages 
ranged from 15 years and 5 months to 34 years; 5 patients were under 20 years of age. 


Summary of Results of Rorschach Tests—(a) The response pattern, as a whole, in the 
second Rorschach test was, always recognized as similar to that in the first test except in a 
case of manic-depressive psychosis, which was first manic and then depressive in type. 
(b) There were some changes in details in responses in the second Rorschach tests as compared 
with those in the first. (c) The changes were not more striking for patients who had had 
shock therapy than for those who had not been so treated when the latter had shown clinical 
change. 

Conclusion.—The results so far obtained for a small group of schizophrenic patients treated 
by shock show that such patients tend to improve with respect to all Rorschach factors that 
are related to more purely conscious activity and control; this is usually achieved at the 
cost of richness in mental life, as is evident in the impoverished content and reduced mental 
productivity. These changes do not occur in patients who show no clinical benefit from 
shock treatment. With respect to the two Rorschach factors that are expressions of feeling 
experience and of wish-fulfilling fantasy the changes after shock therapy were less striking, to 
the extent of being insignificant; that is, the inner life of the person, which may be con- 
sidered the core of the personality, is resistant to the impact involved in shock treatment. 
The improvements that do take place appear to be limited, so far as is indicated by the 
results of the Rorschach test concerned with outer activities, those at the periphery of the 
personality. Schilder made the point that the patient himself is not really reached by shock 
treatment. The results of the Rorschach tests certainly bear out such a conclusion. So far 
as one can hazard a conclusion from statistically scanty material, one may state that shock 
therapy is not as effective in reaching the inner personality as either spontaneous remission 
or deep-searching intensive psychotherapy. 


DISCUSSION 


Dr. JosepH RHEINGOLD: It is interesting that this society has had three reports on shock 
therapy this year, all indicating the same general conclusions. Dr. Kurt Eissler, in a psycho- 
analytic study of a group of shock-treated patients, found that the clinical changes were 
associated with greater docility, as a result of blunting of the emotional and intellectual life. 
Ur. Louis Boshes, Dr. Alfred Solomon and Dr. Clarence Darrow obtained electroencephalo- 
grams on patients, before, during and after shock treatment. They found that in the course 

f electric shock treatment there occur electroencephalographic changes correlated with 
imnesia or other evidence of impaired mental function. When there is no evidence of 
impaired mental function and no electroencephalographic alteration, clinical improvement does 
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not occur. Dr. Beck has stated that shock treatment produces little change in the personality 
except in the intellectual sphere and that the gain, which consists of increased intellectual 
control, is at the expense of intellectual function. 

These three reports are in agreement in that they suggest that shock treatment effects 
clinical change by damaging the mind of the patient. This is a reversal of the original 
concept of the meaning of shock treatment. At first shock treatment was thought of in terms 
of cerebral anoxia and stimulation of.the autonomic mechanisms. The clinical impression 
which now seems to be crystallizing is that shock treatment essentially damages the mind of 
the patient and that the clinical improvement is correlated with that damage. 

Dr. Beck reports certain other observations of major significance to the psychiatrist. He 
has, to be sure, a series of only 8 patients, but in view of his extensive experience with the 
Rorschach method his conclusions become of great interest. The Rorschach test apparently 
throws some light on the nature of schizophrenia and of recovery from schizophrenia. Patients 
who have recovered spontaneously, as well as patients whose recovery has been brought about 
by nonshock therapies, have essentially the same Rorschach patterns. Recovery, it would seem, 
is due to a certain change in personality, no matter how induced. The Rorschach technic 
may also be a valuable instrument of prognosis. It is conceivable that one could, on the 
basis of the Rorschach test, predict which patients would undergo improvement as a result 
of treatment and, further, which patients after successful treatment would be likely to retain 
their improvement. 

I would rest the discussion at this point were is not for the fact that in a brief review of 
the literature on the use of the Rorschach technic with shock-treated patients I found what 
seems to be a discrepancy between Dr. Beck’s results and those of other investigators, 
particularly Piotrowski, of the department of psychiatry of Columbia University. Piotrowski 
studied a series of 60 schizophrenic patients by the Rorschach method before and after 
insulin treatment and another series, of about 100 patients, at least, before the insulin treatment. 
Unless I am mistaken, Piotrowski’s results are not only at variance with Dr. Beck’s but in 
some respects flatly contradictory. 

Dr. Beck has stated that the score for the intellectual factors Z, W, and so on, decreases 
if improvement occurs. In the 2 patients who showed an increase in the number of responses 
for these factors there was no evidence of improvement. Piotrowski, on the other hand, 
stated that there is an increase and that the percentage and average number of the responses 
of the group who showed improvement are twice those of the group who did not show 
improvement. The two investigators agree with respect to the F plus factor—an increase 
in the responses is associated with improvement. Concerning the C and M factors, which 
are really critical, there seems to be real difference of opinion. Dr. Beck says that the C 
factor is not important. The responses may increase; they may decrease, or nothing may 
happen. One patient whose score for the C factor increased showed no clinical improvement. 
But Dr. Piotrowski states that there is a definite increase, and his group of patients who 
showed considerable improvement presented a larger number of color responses than did the 
group of patients who did not show improvement. With respect to the M response, Dr. Beck 
says the remarkable fact is its stability, but Dr. Piotrowski says that the M factor is the 
most outstanding variable and that in the group of patients whose condition showed con- 
siderable improvement the increase in responses was five times as great as that in the group 
which presented no improvement. 

I may misinterpret these discrepancies. If so, I wish Dr. Beck to correct me. If there 
is any real discrepancy, one must reserve judgment as to its value until the Rorschach test is 
so well standardized that there is uniformity of opinion among its users. 

I should like to ask Dr. Beck whether any one or several of the Rorschach factors can 
be singled out as of particular significance for prognosis. Piotrowski isolates one factor, the 
C plus factor, or the meaningful color response, and on the basis of this factor alone he says 
he is able to predict the outcome of shock therapy. A patient who shows no meaningful color 
response in the pretreatment test will not improve, and at least one favorable response is 
necessary to warrant the prediction of improvement. He also offers other criteria. I should 
like to know whether Dr. Beck thinks that the C plus factor may be given so much weight 
and if not, what factors he would suggest as of special predictive importance. 


Group Emotion and Leadership. Dr. Fritz Rept. 
This paper was published in full in the November 1942 issue of Psychiatry, page 573. 


DISCUSSION 


Dr. Daviv Siicut: It is difficult to do justice to Dr. Redl’s paper, since he has raised 
many questions, even if he has confined himself to a limited aspect of leadership. He has 
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ussed leadership in relation to rebellion against authority and to group activities of sexual 
perversion. He has emphasized that success in such forms of leadership depends in part on 
vhether the leader and the members of the group display the same relation between the 
impulses and the social inhibitions. All have seen instances of failure of revolt when the 
would-be leader was too crude or outspoken at first, so that he shocked his fellows, who then 
rejected him as a buffoon or as despicable. An important aspect of the act which starts the 
revolt is the timing. Frequently, a revolt fails because of poor timing, even when the other 
conditions are favorable. In addition to timing there is the deliberate preparation of the 
way for the launching of the initiatory act. The leader-to-be often does not perform the 
initiatory act but encourages a member of the group to do so. He may thus prepare the way 
even if the first efforts are unsuccessful, and when success is finally achieved, it is easy for 
the leader to sacrifice the would-be hero, if the latter has not already suffered punishment 
at the hands of the authorities. I am led to wonder how often this was the situation in the 
cases cited by Dr. Redl; that is, whether the boys who made the initiatory movements finally 
retained control of the group. Dr. Redl spoke of the group acceptance of a dominating leader, 
who is identified unconsciously, I take it, with the figure of an oppressing parent. This 
reminds one of leaders in the fighting services whom men may follow fervently in action, 
although the private comments of these men at other times are far from flattering and can 
be described only as colored with hate. I regret that Dr. Redl had no time to discuss the 
circumstances and the qualities that lead to leadership in socially progressive movements or 
in the heroic actions of which one hears so much nowadays. 

Dr. Fritz Rept: Dr. Slight challenges me to continue in a discussion of the very items 
on which I felt I could not go into detail. All of the points he brings up are important. 
Each opens a field for further study. The time being limited, I shall confine myself to four 
points. 

First, Dr. Slight is right when he says that there are factors defining the influence of a 
leader or seducer on his group other than the inner relationship between his personality con- 
stellation and that of his members. This is an important issue. About a dozen such factors 
are well recognized; others are as yet unknown or have not been sufficiently studied. The 
mention of one item only was due to the restriction of the subject; it was not meant as neglect. 

Second, I am inclined to disagree with Dr. Slight’s use of the word “antisocial.” I did 
not intend it in quite that sense. Individual expression may be undesirable in terms of con- 
ventional standards but need not be antisocial. On the contrary, sometimes it may be 
necessary from the point of view of mental hygiene to encourage the expression of drives 
and impulses in a patient. Some such expressions are antisocial, too. 

Third, it is true that whether the group becomes disorganized or whether a seducer can 
work his magic will depend on a number of conditions. It is interesting, by the way, to 
watch how distorted the conventional concept of leadership frequently is. It does not 
necessarily involve active, aggressive action. If one wants to find out just who wields the 
greatest power in a schoolroom class, for instance, it is worth while to watch to whom the 
children look before they laugh at a joke. 

Lastly, if groups are carefully planned and their atmosphere is controlled, they may 
constitute an excellent diagnostic device. My associates and I are working on a project of 
this type in Detroit, and a number of thrilling lines of thought are revealing themselves. 


Experimental Neuroses and Psychotherapy. Dr. JuLEs MASSERMAN. 


This paper was published in full in the January 1943 issue of the ArcHIvEs, page 43. 
DISCUSSION 

Dr. WARREN McCuttocn: One may be happy in the practice of psychiatry, or one may 
be happy with it as a field of research; but there is an enormous gap between the two. As 
a science, the development of psychiatry has been incredibly slow in part because of the 
judgment that brings the patient to the psychiatrist, for fundamentally the judgment is an 
ethical one. Aggressions and regressions have that flavor. Acts of this nature carry with 
them a condemnation of the conduct. Ordinarily, it is not possible for the psychiatrist to 
avoid such a judgment when he thinks of human beings, for then he thinks of them as 
purposeful in such acts. From the experimental standpoint such a judgment does not make 
sense, 

A second handicap is that in practice the psychiatrist is usually presented with the end 
product of a process which has been going on a long time. Instead of observations, he has 
at best an anamnesis. For the rest he has to rely on what the patient says. In either case he 
is confronted with retroactive falsifications and fallacies. 
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Finally, the patients talk, and, in spite of himself, the psychiatrist forms the terms of his 
logical processes out of the vocabularies of the patients. None of these three things happens, 
or needs to happen, in animal work. First, one’s thinking of animals tends to be on a much 
more physiologic basis. For example, if one thinks of appetitive behavior, one thinks in 
terms of mechanisms. Second, animal experiments make it possible to follow the development 
of a neurosis. A few experiments have doubtless been made on human beings, but the volume 
of work has been slight—certainly, there has been none of the severity of procedure that is 
possible with animals. Thus, in animal work one obtains an observation and a record—above 
all, the animal does not talk; the investigator is permitted to form his ideas in his own terms, 
a situation which is much more conducive to scientific work. 

A problem that comes to my mind in a discussion of this kind is one that I think can be 
answered by this very type of experiment. From the start, the breath of air blown in the 
kitten’s face has been the standard stimulus for chasing it from its milk. Whether the stimulus 
is effective because the cat hissed in the kitten’s face, or whether the cat hissed at the kitten 
because it was effective, I do not know. I should be interested to know how much of what 
appears traditional is hereditary in the animal in question. Among birds, there are many 
whose songs are hereditary; there are other birds which have no songs of their own, but 
there are many which have songs of their own and yet acquire the song of the bird in whose 
nest they are reared. I presume, therefore, that the answer to a question like this will always 
require a special investigation. Another question is to what extent these so-called neuroses 
in animals are comparable to those of human beings. Obviously, they are comparable to 
certain types, but not to all. But more important than such conclusions is this—the work on 
animals has begun. 


BOSTON SOCIETY OF PSYCHIATRY AND NEUROLOGY 
H. Houston Merritt, M.D., Presiding 
Regular Meeting, Jan. 21, 1943 


Constriction of Visual Fields. Dr. Kurt GOoLpDsTEIN. 


On the basis of clinical and experimental data, the origin of the constriction of the visual 
fields in patients with lesions of the brain and in neurotic patients is discussed. The following 
conclusions are reached: 


1. Constriction of the visual fields may be a symptom of neurotic or of organic origin. 


2. If the constriction concerns only, or mainly, the occipital periphery of the field, it is 
usually due to a lesion, either a diffuse lesion of the temporal or the frontal lobe or a diffuse 
lesion involving the entire cortex. With all these lesions a bitemporal temporal constriction 
may occur. In cases of hemianopia due to a lesion of one calcarine area this phenomenon 
appears as a temporal constriction of the field on the healthy side. 


3. Constriction of the temporal portion of the field is to be considered as an exaggeration 
of a normal difference between the threshold of the temporal and that of the nasal part of the 
retina, the higher threshold, in the nasal part of the retina, corresponding to the temporal 
side of the field. This seems to be produced by the greater influence of a “central factor,” 
that of attention on perception, on the nasal side of the retina than on the temporal side. 
With impairment of the central factor, therefore, the nasal side is more affected, and the 
result is the constriction particularly of the temporal side of the visual field. 


4. Constriction of the visual field in neurotic persons differs from that in persons with 
organic disturbances in the form of the outer border, in the amount of constriction and in 
the tubular form of the campimetric field at different distances. With a neurosis the outer 
border is more circular, while with an organic disorder it parallels more closely the outer 
margin of the normal field. With organic lesions the constriction concerns particularly the 
temporal part; with hysteria it involves usually the temporal and nasal portions. 


5. A relative constriction of the visual field measured at greater distances with the 
campimeter is observed in normal persons, still more in persons with organic disorders and to 
a much greater extent in neurotic persons. If the field shows no enlargement at all when 
measured at greater distances, a neurotic origin is indicated. 


6. The relative constriction of the visual field determined at different distances is not 
observed in perimetric examination in persons with organic disturbances; it is also slight in 
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,sterical persons. This difference between the campimetric and the perimetric fields determined 
t different distances can be used as a means of distinguishing between a hysterical condition and 
malingering. With the latter, a tubular constriction may be present also in perimetric exami- 
ations. 
7. The visual field in patients with organic disease can be understood physiologically as 
the effect of a diminution of function of the apparatus. In evaluation of the hysterical 
ihenomena the personality change must also be considered. 


8. The difference between the perimetric and the campimetric findings points to differences 
in the structure of the two methods of investigation. These differences are discussed, and 
the need for more consideration and further study is stressed. An apparatus is demonstrated 
which renders it easy to make perimetric tests at various distances (the string perimeter) 
and thus to obtain data for comparative studies of the defects of perimetry and campimetry. 


DISCUSSION 
Dr. JAMES B. AyER: Does not the field vary a great deal from one time to another; if 
so, is it not true that the tubular vision of the hysterical person will vary considerably? Will 


the visual field with an organic basis vary from day to day and from hour to hour, according 
to different conditions ? 


Dr. Kurt Gotpstein: The visual fields differ more, I think, in the patient with organic 
disease than in the neurotic person, particularly with regard to the relative constriction at 
greater distances. In the neurotic person a tubular field is relatively easily demonstrated, 
but in the patient with organic disease it changes a good deal. However, a certain tubular 
constriction may be present in normal persons, as well as in patients with organic disease, 
and thus cannot always be considered a sign of neurosis. 


Dr. JAcop FINESINGER: I am much interested in the attitude of the personality to changes 
in visual fields. I wonder if Dr. Goldstein has any data on differences between anxiety neuroses 
and hysteria in this respect and also on differences between a patient with hysteria who has 
visual defects and one who does not have such defects. 

Dr. Kurt GoLpsTeEIN: I cannot say anything definite in this respect. I have considered 
in my studies only neurotic persons who have visual defects. Not all patients have visual 
defects. They occur particularly in those patients who at the same time have disturbances ot 
sensation of a hysterical type. 


Dr. ALEXANDRA ADLER: I am sure Dr. Goldstein has noticed in patients having lesions 
of the brain with agnosia that even if vision is good and the field normal, the subject will 
inove closer and will want to place the object nearer himself. That may be associated with 
the tendency to make the visual field smaller. I wonder what Dr. Goldstein thinks about it. 


Dr. Kurt Gotpstern: Such a patient (with agnosia) can recognize an object usually only 
within a definite visual field. However, the extent of this visual field changes with the 
obiect. If a small object is presented, the patient will see the object in a very small field; if 
he is confronted with a larger object, ne sees it in a larger field. In patients with organic 
defects the field changes with ability to recognize the object. The same is true for a normal 
person. If he sees an object which he recognizes, he has a larger visual field than if he is 
confronted with an object which he cannot recognize. There are many psychologic factors 
which change the visual field. 


Dr. PAuL JossMANN: Dr. Goldstein explained constriction of the visual field on the 
basis of a central factor, and he illustrated this with the differences shown, on the one hand, 
in perimetric tests and, on the other, in campimetric tests. Did Dr. Goldstein test in the 
same twofold manner patients with bilateral lesions of the striate area, and therefore bilateral 
field defects? 


I should also like to ask whether the reading ability of such patients is impaired. I have 
no experience of my own, but I should expect that, owing to the impairment of the central 
factor of Ueberschaubarkeit, reading ability would bé impaired, especially the ability to find 
the next line. 


Dr. Kurt Goipste1in: I have no particular experience with patients with bilateral lesions 
of the stria.e area, but I think Dr. Jossmann is right. 

With regard to his second question, an interesting and valuable discrimination is to be 
made. An increase in the visual field at a greater distance and the capacity to read the same 
line do not follow absolutely the physical condition. It may be possible for the patient to read 
a known word but not letters which do not build a word. Reading is better the more the 
presentation means to the patient. 
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Electroencephalographic Foci Associated with Epilepsy. Erna L. Gippss, Dr. H. 
Houston Merritt and Dr. Frepertc A. Gripes. 


This paper was published in the June 1943 issue of the ARCHIVES, page 793. 


DISCUSSION 


Dr. Ropert S. Scnwas: I should like to mention a point concerning the classifications 
used by my associates and myself which-is in agreement with Dr. Gibbs’s observations. We 
divided our cases into three groups on the basis of localization: (1) those in which we were 
sure of a lesion before we turned the patient over to the neurosurgeon; (2) those in which 
the localization was doubtful, and (3) those in which we found nothing of localizing value. 

In the first group we were 87 per cent correct in our localizations (verified at autopsy or 
at operation). But in the second, or doubtful, group our average was only 44 per cent. On 
the other hand, and this point is important, there are a number of cases in which a doubtful 
localization, provided it is labeled ds such, may help the neurosurgeon, just as a doubtful 
Babinski sign or a doubtful air encephalogram may help him. The surgeon may obtain a clue 
to the side involved, for example, from weakness in the hand. This, together with the doubtful 
electroencephalographic focus, might be enough to enable him to operate. As long as 
uncertainties are labeled as such, one is safe in using them as clues. Of 400 cases studied, our 
average of correct diagnoses was 74 per cent, which is not at all bad. I was impressed 
with the excellent correlation between the focal lesions and the electroencephalographic evidence. 

At the Massachusetts General Hospital my associates and I have studied intensively the 
15 per cent of epileptic patients with normal electroencephalograms, but we have not learned 
much. The abnormal condition seems to persist. Dr. Gibbs seems to have a large number 
of patients with normal electroencephalograms and verified epilepsy. Has he made, or planned, 
any special study of this rare group? 

Dr. Aucustus S. Rose: In regard to Dr. Gibbs’s first statistical slide, concerned with 
epileptic patients with electroencephalographic foci, was there a change in the focus from 
day to day? Occasionally, patients with grand mal and petit mal seizures have a focus one 
day, as shown in the electroencephalogram, and no evidence of one on a second test. I wonder 
whether the tabulation for the slide was based on one or several examinations. 

Dr. Paut B. JossMANN: Has Dr. Gibbs had any electroencephalographic experience with 
lesions of the cerebellum? 


Dr. Jacop FINesIncer: I should like to ask about a group of petit mal variants. Does 
it make any difference whether there is one beat of a slow spike and wave discharge or ten 
beats in the same burst? Does the number have any significance? 


Dr. H. Houston Merritt: Clinically the localization of the lesion was simple, since 
most of the patients had either jacksonian epilepsy or hemiplegia. 


Dr. Joun A. Assott: Dr. Gibbs has probably seen what my associates and I have observed 
with respect to activity during a jacksonian attack, namely, that appropriate focal activity 
may be present only during the attack and absent before and after it. 


Dr. H. Houston Merritt: Dr. Gibbs emphasized the 4 per cent of patients who showed 
an abnormal electroencephalographic focus but in whom the clinician was not able to detect 
any abnormality. These patients may well have microscopic foci, or, as Dr. Gibbs pointed 
out, clinical evidence of the focus may develop later. He also indicated the greater accuracy 
of localization of the focus in epileptic patients without a tumor than in epileptic patients 
with tumor. The latter condition is complicated by increased intracranial pressure and 
distortion of the brain. In a recent case of tumor of the frontal lobe the electroencephalogram 
gave evidence of an occipital lesion. Autopsy showed that the occipital lobe was softened as 
a result of occlusion of the posterior cerebral artery. The same condition obtains in cases of 
subdural hematoma. At autopsy it is often difficult to say which side looks more abnormal. 
The side opposite the hematoma is often so swollen that it looks more disturbed than the side 
compressed by the hematoma. 


Dr. Frepertc A. Gress: Dr. Schwab asked whether we are making a special study of the 
patients with normal electroencephalograms and epilepsy. Thus far we have not. We have 
taken the easy road and have studied first the things that looked simple. This group presents 
an interesting problem, however. I hope Dr. Schwab will study it further. 

Dr. Rose asked whether we have carried out repeated examinations on these patients to 
determine whether or not they had shifting electroencephalographic foci. That is an important 
point. We repeated many of the examinations a number of times in order to make sure that 
the focus was constant. When the examination was not repeated, a focus was reported only 
if it appeared constantly and consistently in the same place during the examination. If a 
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us does not shift at all during an examination, the chances are excellent that on a sub- 
sequent day it will be found in the same place. This cannot be guaranteed, of course. Some 
months later an entirely different focus may appear. We know of cases in which not only 
the electroencephalographic focus but the clinical localization shifts over a period of days 

r months. 

In answer to Dr. Jossmann’s question about the activity of the cerebellum: Various 
investigators have recorded activity of the cerebellum in animals, and Dr. Jasper reports that 
he can record it in man, but we have not done this. The activity is very fast and therefore 
must be recorded photographically. We have never observed slow waves from the cerebellum 
in cases of cerebellar tumor. 

In answer to Dr. Finesinger’s question as to whether the appearance of ten petit mal 
seizures in a given time should be considered different from the occurrence of one seizure, 
we should consider a disorder with many seizures worse than one with a few. Fundamentally, 
the conditions are the same, however. How many such discharges are required to indicate 
that the patient has epilepsy depends on what one means by “epilepsy.” In our work, we get 
around the difficulty by saying “the patient shows in his electroencephalogram a moderate 
amount, or a great amount, as the case may be, of the type of disorder which is most 
commonly seen with petit mal epilepsy.” 


H. Houston Merritt, M.D., Presiding 


Regular Meeting, Feb. 25, 1943 


Use of Electroencephalography in the Navy in Wartime. Lieut. Compr. Roserr S. 
ScHwas (MC), U.S.N.R. 


Electroencephalography in civilian hospitals, both general and neuropsychiatric, has now 
been accepted as a useful laboratory tool, and during the last ten years there has grown up a 
considerable literature bearing out its clinical value. In military hospitals it is more of an 
innovation, and most of its application has been in the nature of attempts to utilize it in the 
selection of various types of personnel in the armed services. Dr. Gibbs has discussed its 
use at the draft induction board before this society. 

The application of this type of examination to the selection of Navy personnel in the 
Boston area began in April 1940, after an informal lecture on electroencephalography which 
I gave at the United States Naval Hospital at Chelsea, Mass. From then until December 
1941 occasional patients with suspicious histories of syncope have been referred to the brain 
wave laboratory of the Massachusetts General Hospital for examination. In 1941 a research 
project carried on at that hospital with naval aviation cadets at Squantum, Mass., as subjects 
included electroencephalographic examinations. 

Since December 1941, when I was called to duty at the Naval Hospital at Chelsea, a more 
practical arrangement has been instituted. Two afternoons a week the entire electroencephalo- 
graphic equipment at the Massachusetts General Hospital has been made available to the 
United States Navy. Members of the Navy personnel with histories of attacks of fainting, 
head injuries or spells of dizziness, or men suspected of having epilepsy are sent from the 
recruiting station, the officer or aviation procurement boards, the receiving ship or the naval 
hospital itself to the laboratory with an ordinary naval consultation blank. The record is 
made, and the report is made in duplicate and entered in the official naval records. As an 
example of the increased demand for this type of examination, in the first four months of 
1942, 49 examinations were made, whereas in the last four months of 1942, 120 examinations 
were made. A total of 350 examinations were made in 1942. 

The usefulness of the electroencephalographic examination of the Navy personnel falls 
into three main categories : 


1. In examination of applicants for naval service. Only men who give histories of 
fainting or recent injury to the head are referred to the laboratory from this group, as the 
examination of all applicants for the service in this district alone would require thirty or forty 
laboratories. Normal records help the examining physicians in accepting such persons in 
spite of a history of occasional syncope or injury to the skull sustained years before, whereas 
definitely abnormal waves suggest the advisability of rejection, or at least of further study and 
investigation. Examples of such tests will be given at the end of the paper. 
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2. In examination of sailors or officers actually in the naval service who have fainted or 
have had seizures. This is usually part of a hospital work-up, either in the wards or in the 
outpatient department, involving other studies as well. Rapid diagnosis for hospitalized per- 
sonnel members is of extreme economic and military importance, and any procedure, simple 
enough to be carried out without risk to the subject, that aids in such a diagnosis is worth a 
great deal to the medical service. 


3. In determination of the extent of intracranial damage to members of the personnel who 
have suffered head injuries. The medical officer finds the electroencephalogram an aid in 
following these men and in determining when they can be sent back to duty. 

In going over the records, my associates and I found that the electroencephalogram appeared 
to be of greater clinical value in establishing or ruling out the diagnosis of epilepsy in the 
neurologic material of the Navy than had been our experience in a civilian hospital. In 
civilian life a patient with convulsions enters the hospital for the purpose of being helped. He 
readily tells the physician all the facts of his past life. Furthermore, his relatives, who are 
usually available, are only too glad to corroborate and supplement this history. It is well 
understood by most.persons that a complete history is of great benefit in their treatment and 
hospitalization. With an accurate history and the incidence of one convulsion, it is not hard 
in many cases to arrive at the clinical diagnosis of epilepsy without the aid of electro- 
encephalography, and the examination is often simply a laboratory confirmation. In the armed 
forces, on the other hand, a new motive is introduced into the patient’s illness. He knows 
that the knowledge of certain medical facts may disqualify him and eliminate him from the 
service. On the other hand, a person wishing to avoid military service, i. e., through obtaining 
a medical discharge, may distort his medical history by the inclusion of fictitious episodes. 
Outside histories from relatives and friends are not available to the medical officer in the 
armed service, and the delay and complications in his obtaining them through such agencies 
as the Red Cross would greatly prolong hospitalization prior to diagnosis. A laboratory test 
which aids in the diagnosis is of greater value in the military than in the civilian hospital. 


Some instances of the usefulness of electroencephalography follow: 


Case 1.—A man who had recently enlisted was found unconscious in a lavatory with a 
cut on his head. It was supposed that he had slipped. Physical and neurologic examinations 
revealed nothing abnormal. The electroencephalogram showed the wave and spike pattern 
associated with epilepsy. Further investigation revealed a history of similar spells, not 
understood by the patient. He was discharged home. 


Case 2.—A candidate for the air force fainted during the examination. An overconcerned 
hospital corpsman thought he saw movements of the hand suggestive of a convulsion. 
Neurologic examination gave normal results. Questioning brought out that the candidate had 
not had breakfast, this was his first faint and while on the floor he had tried to rise by 
moving his hand. He was passed and has done well. 


Case 3.—A man with a six year record of excellent service in the Navy had had peculiar 
spells for a year. Some observers thought the seizures were hysterical. Neurologic examina- 
tion revealed nothing abnormal. An electroencephalogram showed a localized focus of 
abnormal waves over the right frontal region. Air studies revealed a tumor, which was 
subsequently removed. 


Case 4.—An officer had a convulsion during classtime at a training station. Neurologic 
examination after his arrival at the naval hospital revealed a normal state. Furthermore, he 
was firm and consistent in denying all episodes remotely or directly suggestive of epilepsy in 
any of its forms. There was no family history of the disease. The electroencephalogram 
showed a typical burst of waves and spikes of about one second’s duration, occurring several 
times a minute. Overbreathing brought out a five second burst. The subject denied any 
sensation or loss of awareness during the test. When the problem was discussed with him, 
he was firm in his objection to being discharged and insisted on a repetition of the examina- 
tion. In all, four tests were made, with similar results. Furthermore, an air encephalogram 
was normal. In spite of the man’s consistent denial, however, the Board of Medical Survey 
felt that he had epilepsy and were satisfied with the electroencephalographic results as the 
most important evidence. 


Case 5.—A gunner’s mate was brought into the hospital, having been struck in the head 
during rough weather four days before, with a period of unconsciousness lasting twenty 
minutes. The roentgenographic and neurologic examinations gave normal results. The subject 
felt perfectly well and wished to return to his ship at once. The electroencephalogram was 
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normal. Two days later, with his ship about to sail, the problem of discharge came up. In 
view of the normal electroencephalogram, it was thought safe to allow him to rejoin his 
ship in spite of having been unconscious for this period. 


Case 6—A Marine was struck in the head by a horse and knocked unconscious. He was 
brought to the hospital with a compound fracture of the skull. He recovered consciousness 
in three days and made an excellent recovery, without neurologic signs or symptoms, in a 
month; he then was up and about and desirous of returning to duty. The electroencephalo- 
gram was grossly abnormal, and return to duty was not advised. He was followed by means 
of electroencephalographic examinations for six months, with gradual improvement in the 
waves, until the pattern was nearly normal. There were, however, suggestive abnormalities, 
bursts of high voltage, fast activity being the most important. After a month on duty, he had 
an episode suggesting an epileptic equivalent and was returned to the hospital. After further 
hospitalization, he was returned to duty, although the electroencephalogram still shows the 
same abnormality. The outcome is still doubtful, but the case illustrates the importance of 
follow-up observation by means of the electroencephalographic procedure. 


Case 7.—An officer candidate admitted having had an injury to the skull three years 
before, without subsequent symptoms or sequelae. A normal electroencephalogram with normal 
neurologic signs reassured the examining board, so that he was given his commission. 


Case 8.—Another officer candidate for a special branch of the service admitted having had 
an injury to the skull sixteen years before, the details of which were not clear in his mind. 
The incident occurred in a city in the Far West, and a transcript of the records was not 
available. The candidate strongly denied the presence of any sequelae or symptoms, and the 
neurologic examination revealed nothing abnormal. The electroencephalogram was abnormal, 
however, and in the classification of the record, by a mere chance, he was found to have a 
previous record in which a clinical diagnosis of epilepsy had been made. On being directly 
questioned after this discovery, he admitted having such a record and was disqualified for 
active duty. 

DISCUSSION 


Lieut. Compr. Hersert I. Harris, Newport, R. I.: Dr. Schwab is to be congratulated 
on the temperate manner in which he has reported on the electroencephalographic test. My 
associates and I were fortunate to get a brain wave apparatus early at Newport, R. I.; since it 
has been in operation, we have made ten or fifteen records a day, for the number of recruits 
passing through the station has been large. 

There are many cases of “reverse” malingering. Major Bloomberg speaks of this as 
“positive” maiingering, but we have preferred to call it “reverse” malingering; the men are 
not malingering to get out of the Navy, but deliberately deny that they have had seizures in 
order to stay in the Navy. At first we thought such men had amnesia for their fits. With 
such applicants the apparatus has been of value. It should, however, be treated as another 
laboratory procedure, like a white count or a urinalysis, not as a seven day wonder. 

We find little correlation between the so-called typical patterns and particular forms of 
epilepsy. We tend, as do Schwab, Lindsley and Jasper, to call the records normal, abnormal 
or borderline. Our chief use for the electroencephalogram has been in the doubtful cases of 
epilepsy. We have possibly an even more difficult problem than Dr. Schwab’s in that we often 
have little more than the recruit’s own story to start with. We have to resort to all sorts 
of devious means to trick the men into admitting that something is wrong with them. When 
we obtain an abnormal brain wave record, we check up by means of a social history. If the 
evidence points to the man’s having a convulsive tendency, we usually recommend discharge 
in the belief that he is a poor risk for combat conditions. We have rarely relied on the brain 
wave record alone, and only after a second record do we discharge a man on this basis alone. 
Such an occurrence takes place two or three times among a thousand men. 

In the military psychiatric situation too much time cannot be devoted to a single procedure, 
such as the electroencephalographic test, so it is fortunate that the electroencephalogram has 
taken its proper place as one, rather than a dominating, item in the detection of neuro- 
psychiatric conditions among recruits. 


Dr. Frepertc A. Gress: I have little to add to what Commander Schwab has said and to 
Commander Harris’ comments. It is gratifying to all who are engaged in electroencephalo- 
graphic work to find that this technic is being used so generally by the armed forces. In our 
own laboratory, my co-workers and I have tried to be of assistance by reserving one day a 
week for the study of men who are referred from Camp Edwards, and men from the United 
States Marine Hospital are taken on appointment. At the request of Major R. W. Hyde and 
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Major Wilfred Bloomberg, we have placed an electroencephalograph at the induction center. 
With this instrument examinations are made of draftees who have a definite or a questionable 
history of epilepsy, fainting, enuresis, severe injury to the head or psychopathic personality. 
Records are obtained, also, on a large number of normal control subjects. This work at the 
induction center was begun in corroboration with Dr. J. E. Harty. A report has already been 
published (Harty, J. E.; Gibbs, E. L., and Gibbs, F. A.: Electroencephalographic Study of 
275 Candidates for Military Service, War Med. 2:923 [Nov.] 1942). 

Our findings run nearly parallel with those of Commanders Schwab and Harris. When 
there are differences, they are due largely to differences of interpretation. The fine points of 
interpretation are too technical for discussion at this time, but I should like to mention one 
point. Both Commander Schwab and Commander Harris have said that they do not see any 
specific types of abnormality in the electroencephalograms associated with the various types 
of epilepsy. Commander Schwab mentioned, however, that the 3 per second wave and spike is 
common in cases of epilepsy. We believe that it is so commonly associated with petit mal 
epilepsy that it is strongly suggestive of such a diagnosis. Commander Schwab has had a 
tremendous amount of experience with electroencephalography, and if he disagrees with us 
the disagreement is fundamental. However, inasmuch as Commander Harris has just started 
his work, it is possible that as he gains in ability to distinguish different types of abnormality 
and to see differences between grossly abnormal and borderline records, he may find it desirable 
to make refinements in his classification. Unfortunately, the electroencephalographic test is 
not, as he suggests, an ordinary laboratory procedure, like urinalysis. It more nearly resembles 
the roentgenographic method, for the electroencephalographic test is only as good as the 
electroencephalographer. 


Dr. Witt1AM G. LENNox: I have been told that the diagnosis of epilepsy cannot be made 
in the Army unless a medical officer actually sees a fit. If that is true, it would seem to 
bring this test very much to the fore in the making of a diagnosis. I should like to know 
whether the Navy has the same rule. 


Major WILFRED BLoomBerG: It might be of interest to outline briefly what the Army is 
doing about the electroencephalographic test. This seems to be a Navy audience. 

We of the induction board started to make use of the facilities available in Boston two 
years ago, and it has been through Drs. Schwab, Gibbs and Finley at the Boston City Hospital, 
the Massachusetts General Hospital and the Boston Psychopathic Hospital that we havé been 
able to get records. With the present load at our induction station, we have so many men 
who in ordinary times are suitable candidates for electroencephalographic study that we have 
to limit the examination entirely to those for whom a diagnosis cannot be made on clinical 
grounds; that is, we never use the test to confirm the diagnosis of epilepsy if we have a 
confirmed history or if we see a fit. With the load we are carrying this is not possible. 

Major Hyde, the medical director of the station, says that he feels that Dr. Gibbs’s ‘and 
Dr. Lennox’ estimate of the incidence of epilepsy in the general population is well borne out 
in the incidence at the induction station. We have available an electroencephalographic 
service of this type in Boston, as well as at Fort Devens, through the Worcester State 
Hospital, for the Springfield station through the Monson State Hospital and for the Providence 
Station through Dr. Charles Bradley, of the Emma Bradley Pendleton Home. 


Lieut. Compr. HerBert I. Harris, Newport, R. I.: In answer to Dr. Gibbs, I should like 
to say that we have no difficulty in distinguishing the various patterns described by Dr. Gibbs 
and Dr. Jasper, but we do find many records with a wave and spike pattern that do not 
correlate with a clinical history of petit mal. It is simply a matter of our not finding a 
close enough correlation to convince us. 


Dr. H. Houston Merritt: I think that if there is a discharge of abnormal waves 


characteristic of petit mal of more than four or five seconds there should be a disturbance of 
consciousness. 


Lieut. Compr. Ropert S. Scuwas: I thank Dr. Harris for coming here to discuss this 
paper. In many ways Dr. Gibbs is right. One should spend more time in analyzing the waves 
in order to enlarge one’s knowledge of the function of the brain in epilepsy. As to the 
proportion of waves and spikes in the record, we found 4 per cent in our series, a proportion 
which, I believe, is close to that of Dr. Finley and Dr. Harris, but there is not as striking a 
pattern as we could hope for. 

As to Dr. Lennox’ question, the diagnosis of epilepsy can be made by the medical officer 
on any grounds he likes. Medical surveys must be signed by three physicians. The Bureau 
of Medicine and Surgery can disapprove if there is insufficient amount of evidence. So far as 
I know, it has not taken issue with any of our diagnoses this year. 
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Five Hundred Neuropsychiatric Casualties at a Naval Hospital. Compr. A. Warren 
Srearns (M.C.), U.S.N.R., and Lieut. Compr. Ropert S. Schwas (M.C.), U.S.N.R 


During the past year there have been 582 admissions to the neuropsychiatric clinic at the 
United States Naval Hospital at Chelsea, Mass. These have comprised about 7 per cent of the 
total number of admissions to the hospital. 

Types of Inadequacy Encountered.—It is not within the scope of this paper to discuss the 
considerable literature on neuropsychiatry as related to military medicine, the best of which 
appeared during and after the first world war. The types of material encountered in the 
present study differ in no way from those in the first war. The 582 patients studied had been 
accepted by the Navy recruiting stations and had passed through the initial period of training. 
This period varied at the different stations from two to five weeks, according to the pressure 
of the individual training station at the time. It will be seen that these men were actual 
recruits whom the United States Navy had accepted and tried to use but who had failed. None 
of the material seen in consultation in other services and none of the officer personnel, which 
makes up another 400 patients, is included in the series reported on in this paper. 

The 582 patients were divided roughly into five groups, the largest of which were the men 
with psychoneuroses. We have not divided these psychoneuroses into the variety of forms 
that appear in the Navy book on nomenclature of disease, as this would have complicated the 
paper. We do not find that this group presents many new features. We are of the opinion 
that it may properly be divided into two subgroups. The first is represented by the chronic 
nervous invalid who inadvertently or improperly gets into the military service, where his 
inadequacy soon results in his being surveyed. He is so frail that he is not able to withstand 
the ordinary vicissitudes of military service. In the second subgroup the histories of the 
patients seem to indicate at least average stability, but they have been subjected to unusual 
stress, so that they are nervously exhausted or emotionally disturbed. We believe the 
prognosis is better for patients of the second group than for those of the first group if they 
are seen early. It is our opinion that this number represents a small percentage of all the 
neurotic patients who are admitted to the hospital. We believe a much larger group of 
neurotic persons is scattered through the various other services. Much of the chronic indi- 
gestion and chronic backache complained of by the men appears to have an emotional back- 
ground. It has not been our policy to return frankly psychoneurotic persons to duty, although 
an occasional man whose symptoms were mild and whose assets in other fields seemed great 
has been returned tentatively. 

The next of the five groups in point of size is composed of persons with personality 
disorders; this group, again, is divided into seven subgroups in the Navy nomenclature and 
for the sake of simplicity, will not be subdivided here. A large number of the men in this 
group have histories of being problem children, of doing badly in school or of running the 
gamut of clinics, jails and psychopathic hospitals. They present to the military, as to society 
at large, one of its most serious problems. We have little to offer except to say as 
emphatically as possible that such personalities should be detected early and the men kept 
out of the service. Of course parole officers, prison officials and the courts are glad to have 
the military service assume responsibility for their incorrigible offenders, and it is true that 
few data are available indicating to what an extent such persons constitute a hazard. They 
are obviously constitutionally emotionally unstable persons, who do not get along well in 
civilian life and, of course, are unable to get along in the more rigid discipline of military 
life. Our unmistakable conclusion is that the military service cannot absorb successfully 
large numbers of persons who are unable to get along in civilian life. These men should be 
rejected at the recruiting or at the induction center. A slight amount of investigation or 
intelligent and proper questioning will reveal such personalities to the recruiting officer. 

Alcoholic persons form a large and distressing group, and, in our experience, they present 
an unnecessary problem. It seems futile to enlist a chronic alcohol addict, but greater by far 
than the number of such recruits, in our experience, has been the number of retired men 
who have returned to the service and have been found to be confirmed drunkards. Obviously, 
the most cursory scrutiny of such a man’s career would indicate this, but the Navy appears to 
have a high degree of tolerance for the drunkard. Because some persons who are competent 
occasionally get drunk it is assumed that all drunkards are competent. Nothing could be 
farther from the truth. 

The epileptic men form the next group. It is surprising how many persons have an 
occasional convulsion. A few such men appear to have had their first attack after they 
entered the service, but usually the trouble is merely the continuation of a condition with 
which the patient has long been affected. He may not have a clear conception of his trouble, 
and the enlistment is not always fraudulent. The large number of men with frank epilepsy 
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commander. We realize that some of these men will later become problems, but we do not 
feel justified in rejecting them as a group. We also have difficulty in evaluating the status 
of the alcohol addict. The condition of such a person is far easier to detect than to evaluate. 

I was pleased to hear Commander Stearns say that few men with mental deficiencies have 
come through the recruiting station. As to how the mentally defective recruit will adjust 
to naval service, we have tried many, and we find that the recruit with a mental age of 
10 years has often proved to be a failure. In many instances, the company commander will 
report that the man is awkward, slow in drill and unable to keep up with others. We feel 
that these morons should be eliminated during the training period. 


Lieut. Compr. Witt1AM A. Hunt: With regard to the applicants with mental deficiency, 
the Navy technically draws the line at the mental age of 11 years. For every 2 morons 
discharged, however, we are sending 1 to duty, one that I should call a well adjusted, high 
grade moron. The problem is not whether the recruits of subnormal intelligence can serve 
the Navy in some limited capacity, but whether such persons can be allowed to go into 
service when there is no selective placement. If there were such a provision, the moron might 
be of some use. At present, however, it is quite possible that after three or four weeks of 
training the moron will be assigned to a submarine, and that, certainly, is not where a feeble- 
minded man will find work for which he is fitted. 

One reason that Dr. Stearns has not seen more feebleminded recruits is that the feeble- 
minded are, unfortunately, considered not as a medical problem but as a personnel one. It 
does not occur to men who have been in active command at sea to refer the feebleminded 
members of their personnel for medical study unless the mental defect is pretty bad or there is 
some other complicating factor. The man is merely transferred to some one else’s ship. I 
think that when the problem is recognized as a medical one, Commander Stearns will have 
many more feebleminded recruits referred to him than he is getting now. 


Compr. A. WARREN STEARNS: We do not know the percentages, because we do not know 


the size of the personnel we are drawing from, but it must be large, for we are getting 
admissions from all over the world, particularly from this part of it. 
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Book Reviews 


Pain Mechanisms: A Physiologic Interpretation of Causalgia and Its Related States. 
By Lieutenant Commander W. K. Livingston (M. C.), U. S. N. R. Price $3.75. Pp. 253. 
New York: The Macmillan Company, 1943. 


This is a charming little book, which reads as easily as a novel. Its perusal is recommended 
to the clinician, since its existence indicates that the busy clinical life is compatible with reflec- 
tion, and even with research. The book records stimulating correlation of clinical and physio- 
logic principles. The physiologist should read it, since it illuminates a few clinical problems 
toward the solution of which many are striving, possibly unaware of the eventual application 
of their own minutiae. 

The main theme of the book can be most readily illustrated by the quotation of a paragraph: 

“An organic lesion at the periphery, involving sensory nerve filaments, may become a source 
of chronic irritation. Afferent impulses from this ‘trigger point’ eventually create an abnormal 
state of activity in the internuncial neuron centers of the spinal cord gray matter. The inter- 
nuncial disturbance in turn is reflected in an abnormal motor response from both the lateral 
and anterior horn neurons of one or more segments of the cord. The muscle spasm, vasomotor 
changes, and other effects which this central perturbation of function brings about in the 
peripheral tissues may furnish new sources for pain and new reflexes. A vicious circle of 
activity is created. If the trigger point is removed early (novocaine, surgery), the process 
may subside spontaneously. If the process is permitted to continue, it spreads to involve new 
areas, and tends to acquire a momentum that is increasingly difficult to displace. Perhaps in 
this stage, even a removal of the original irritant may not be sufficient to establish a cure. 
But if an important part of the circle of reflexes can be interrupted, the process may subside, 
and a normal physiologic status is again established. If again the pathologic patterns gain 
the ascendancy, the repeated breaking of the circle may result in a permanent cure.” 

These concepts may be applicable to the treatment of such clinical syndromes as causalgia, 
pain in the lower part of the back, poliomyelitis, peptic ulcer, neurocirculatory asthenia, hyper- 
tension and angina pectoris. 

Dr. Livingston continually cautions that he has appropriated certain neurophysiologic con- 
cepts and consciously stretched them a bit. Throughout, his reserve is commendable. Tran- 
scending it, one is conscious of a warm personality with unlimited sympathy. His convincing 
case reports are given with such feeling that they appear to indicate that the author is entirely 
capable of sensing his patient’s pain. The maintenance of his sympathetic attitude despite the 
fact that he is a surgeon and has worked extensively with the Industrial Accident Commission 
and the Veterans Facilities Administration in his state is all the more remarkable. 

One of the most valuable features of the book from the clinician’s standpoint is the fact 
that the author has had to abstract the meat from some of the most important physiologic 
work that has been done in the last half-century. The synthesis is amazingly good. To the 
busy clinician who grumbles about the obtuseness of neurophysiologic writing the opportunity 
is presented to assimilate painlessly much of the fundamental work on sensation. Here are 
recorded succinctly some of the ideas of the following men among others: Adrian; Dusser 
de Barenne; Foerster; Gasser; Head, Rivers and Sherren; Holmes; Lashley; Lewis; Leriche; 
Lorente de N6; Riddoch; Sharpey-Shafer; Sherrington; Stopford; Trotter and Davies; 
von Frey; Weddell; Woollard, and Wolff. If this imposing array were not enough, many 
of Weir Mitchell’s thoughts permeate the text; in truth, the present book seems to be a 
legitimate descendant of the Mitchell, Morehouse and Keen classics of the Civil War. 

Not the least admirable is what might be called the author’s psychologic awareness. He 
is not so overawed by modern psychologic concepts that he rejects them, nor is he apt to 
utilize them as a way out of his dilemma. He has a feeling for psychiatry that is nearly unique 
among surgeons, and he skilfully weaves such material into a reasonable pattern in his text. 

One recognizes throughout the steadying hand and influence of Donal Sheehan. Dr. Livings- 
ton and his mentor, Dr. Sheehan, are to be congratulated on the appearance of one of the 
most stimulating treatises in the clinical literature of neurology and psychiatry to appear in 
many a moon. 


Injuries of the Skull, Brain and Spinal Cord: Neuro-Psychiatric, Surgical and 
Medico-Legal Aspects. Second edition. Edited by Samuel Brock. Price $7. Pp. 616. 
Baltimore: Williams and Wilkins Company, 1943. 

This book remains by far the best reference available in English on the subject. In this 
dition less than half the chapters have undergone revision. An important addition is the 
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Major Wilfred Bloomberg, we have placed an electroencephalograph at the induction center. 
With this instrument examinations are made of draftees who have a definite or a questionable 
history of epilepsy, fainting, enuresis, severe injury to the head or psychopathic personality. 
Records are obtained, also, on a large number of normal control subjects. This work at the 
induction center was begun in corroboration with Dr. J. E. Harty. A report has already been 
published (Harty, J. E.; Gibbs, E. L., and Gibbs, F. A.: Electroencephalographic Study of 
275 Candidates for Military Service, War Med. 2:923 [Nov.] 1942). 

Our findings run nearly parallel with those of Commanders Schwab and Harris. When 
there are differences, they are due largely to differences of interpretation. The fine points of 
interpretation are too technical for discussion at this time, but I should like to mention one 
point. Both Commander Schwab and Commander Harris have said that they do not see any 
specific types of abnormality in the electroencephalograms associated with the various types 
of epilepsy. Commander Schwab mentioned, however, that the 3 per second wave and spike is 
common in cases of epilepsy. We believe that it is so commonly associated with petit mal 
epilepsy that it is strongly suggestive of such a diagnosis. Commander Schwab has had a 
tremendous amount of experience with electroencephalography, and if he disagrees with us 
the disagreement is fundamental. However, inasmuch as Commander Harris has just started 
his work, it is possible that as he gains in ability to distinguish different types of abnormality 
and to see differences between grossly abnormal and borderline records, he may find it desirable 
to make refinements in his classification. Unfortunately, the electroencephalographic test is 
not, as he suggests, an ordinary laboratory procedure, like urinalysis. It more nearly resembles 
the roentgenographic method, for the electroencephalographic test is only as good as the 
electroencephalographer. 


Dr. WiLt1AM G. LENNox: I have been told that the diagnosis of epilepsy cannot be made 
in the Army unless a medical officer actually sees a fit. If that is true, it would seem to 
bring this test very much to the fore in the making of a diagnosis. I should like to know 
whether the Navy has the same rule. 


Major WILFRED BLoomMBeRG: It might be of interest to outline briefly what the Army is 
doing about the electroencephalographic test. This seems to be a Navy audience. 

We of the induction board started to make use of the facilities available in Boston two 
years ago, and it has been through Drs. Schwab, Gibbs and Finley at the Boston City Hospital, 
the Massachusetts General Hospital and the Boston Psychopathic Hospital that we have been 
able to get records. With the present load at our induction station, we have sc many men 
who in ordinary times are suitable candidates for electroencephalographic study that we have 
to limit the examination entirely to those for whom a diagnosis cannot be made on clinical 
grounds; that is, we never use the test to confirm the diagnosis of epilepsy if we have a 
confirmed history or if we see a fit. With the load we are carrying this is not possible. 

Major Hyde, the medical director of the station, says that he feels that Dr. Gibbs’s ‘and 
Dr. Lennox’ estimate of the incidence of epilepsy in the general population is well borne out 
in the incidence at the induction station. We have available an electroencephalographic 
service of this type in Boston, as well as at Fort Devens, through the Worcester State 
Hospital, for the Springfield station through the Monson State Hospital and for the Providence 
Station through Dr. Charles Bradley, of the Emma Bradley Pendleton Home. 


Lieut. Compr. Herpert I. Harris, Newport, R. I.: In answer to Dr. Gibbs, I should like 
to say that we have no difficulty in distinguishing the various patterns described by Dr. Gibbs 
and Dr. Jasper, but we do find many records with a wave and spike pattern that do not 
correlate with a clinical history of petit mal. It is simply a matter of our not finding a 
close enough correlation to convince us. 


Dr. H. Houston Merritt: I think that if there is a discharge of abnormal waves 


characteristic of petit mal of more than four or five seconds there should be a disturbance of 
consciousness. 


Lieut. Compr. Ropert S. Schwas: I thank Dr. Harris for coming here to discuss this 
paper. In many ways Dr. Gibbs is right. One should spend more time in analyzing the waves 
in order to enlarge one’s knowledge of the function of the brain in epilepsy. As to the 
proportion of waves and spikes in the record, we found 4 per cent in our series, a proportion 
which, I believe, is close to that of Dr. Finley and Dr. Harris, but there is not as striking a 
pattern as we could hope for. 

As to Dr. Lennox’ question, the diagnosis of epilepsy can be made by the medical officer 
on any grounds he likes. Medical surveys must be signed by three physicians. The Bureau 
of Medicine and Surgery can disapprove if there is insufficient amount of evidence. So far as 
I know, it has not taken issue with any of our diagnoses this year. 
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Five Hundred Neuropsychiatric Casualties at a Naval Hospital. Compr. A. Warren 
STEARNS (M.C.), U.S.N.R., and Lieut. Compr. Rosert S. Scowas (M.C.), U.S.N.R 


During the past year there have been 582 admissions to the neuropsychiatric clinic at the 
United States Naval Hospital at Chelsea, Mass. These have comprised about 7 per cent of the 
total number of admissions to the hospital. 

Types of Inadequacy Encountered.—It is not within the scope of this paper to discuss the 
considerable literature on neuropsychiatry as related to military medicine, the best of which 
appeared during and after the first world war. The types of material encountered in the 
present study differ in no way from those in the first war. The 582 patients studied had been 
accepted by the Navy recruiting stations and had passed through the initial period of training. 
This period varied at the different stations from two to five weeks, according to the pressure 
of the individual training station at the time. It will be seen that these men were actual 
recruits whom the United States Navy had accepted and tried to use but who had failed. None 
of the material seen in consultation in other services and none of the officer personnel, which 
makes up another 400 patients, is included in the series reported on in this paper. 

The 582 patients were divided roughly into five groups, the largest of which were the men 
with psychoneuroses. We have not divided these psychoneuroses into the variety of forms 
that appear in the Navy book on nomenclature of disease, as this would have complicated the 
paper. We do not find that this group presents many new features. We are of the opinion 
that it may properly be divided into two subgroups. The first is represented by the chronic 
nervous invalid who inadvertently or improperly gets into the military service, where his 
inadequacy soon results in his being surveyed. He is so frail that he is not able to withstand 
the ordinary vicissitudes of military service. In the second subgroup the histories of the 
patients seem to indicate at least average stability, but they have been subjected to unusual 
stress, so that they are nervously exhausted or emotionally disturbed. We believe the 
prognosis is better for patients of the second group than for those of the first group if they 
are seen early. It is our opinion that this number represents a small percentage of all the 
neurotic patients who are admitted to the hospital. We believe a much larger group of 
neurotic persons is scattered through the various other services. Much of the chronic indi- 
gestion and chronic backache complained of by the men appears to have an emotional back- 
ground. It has not been our policy to return frankly psychoneurotic persons to duty, although 
an occasional man whose symptoms were mild and whose assets in other fields seemed great 
has been returned tentatively. 

The next of the five groups in point of size is composed of persons with personality 
disorders; this group, again, is divided into seven subgroups in the Navy nomenclature and 
for the sake of simplicity, will not be subdivided here. A large number of the men in this 
group have histories of being problem children, of doing badly in school or of running the 
gamut of clinics, jails and psychopathic hospitals. They present to the military, as to society 
at large, one of its most serious problems. We have little to offer except to say as 
emphatically as possible that such personalities should be detected early and the men kept 
out of the service. Of course parole officers, prison officials and the courts are glad to have 
the military service assume responsibility for their incorrigible offenders, and it is true that 
few data are available indicating to what an extent such persons constitute a hazard. They 
are obviously constitutionally emotionally unstable persons, who do not get along well in 
civilian life and, of course, are unable to get along in the more rigid discipline of military 
life. Our unmistakable conclusion is that the military service cannot absorb successfully 
large numbers of persons who are unable to get along in civilian life. These men should be 
rejected at the recruiting or at the induction center. <A slight amount of investigation or 
intelligent and proper questioning will reveal such personalities to the recruiting officer. 

Alcoholic persons form a large and distressing group, and, in our experience, they present 
an unnecessary problem. It seems futile to enlist a chronic alcohol addict, but greater by far 
than the number of such recruits, in our experience, has been the number of retired men 
who have returned to the service and have been found to be confirmed drunkards. Obviously, 
the most cursory scrutiny of such a man’s career would indicate this, but the Navy appears to 
have a high degree of tolerance for the drunkard. Because some persons who are competent 
occasionally get drunk it is assumed that all drunkards are competent. Nothing could be 
farther from the truth. 

The epileptic men form the next group. It is surprising how many persons have an 
occasional convulsion. A few such men appear to have had their first attack after they 
entered the service, but usually the trouble is merely the continuation of a condition with 
which the patient has long been affected. He may not have a clear conception of his trouble, 
and the enlistment is not always fraudulent. The large number of men with frank epilepsy 
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who enlist is sufficient evidence that a mere question on an application blank is not an 
adequate method of keeping epileptic men out of the military service. It almost seems as 
though all epileptic persons at one time or another enlist in the Army or the Navy, and 
many do it again and again. All suspected epileptic recruits are studied electroencephalo- 
graphically, and one of us (Schwab) has discussed the results in the preceding paper. 

Forty-seven men had a condition diagnosed as psychotic. Many such patients come into 
the hospital with acute excitement, requiring considerable care. As soon as the diagnosis 
is possible, they are sent to Washington, D. C., for continued treatment. This plan presents 
many seemingly unnecessary hardships. The very fact of sending an acutely psychotic person 
some 400 miles (650 kilometers) should in itself be a sufficient contraindication. Difficulties 
in transportation aggravate the problem, because it often makes necessary the psychotic 
patient’s being held in the brig or the strong room for several days. It is to be strongly 
recommended, at least for the duration of the war, that acutely psychotic persons be hos- 
pitalized at the nearest state hospital. This would enable modern standards to be more 
nearly maintained. 

When we arrived at the hospital, we found a number of seasick persons in our ward, 
and one of us (Schwab) made an extended study of this condition (Chronic Seasickness, 
ArcH. Neuro. & Psycuiat. 48:496 [Sept.] 1942). A certain number of seasick persons 
appear to be either neurotic or suffering from constitutional inferiority. Therefore, there 
appears to be as much occasion for putting them in a neuropsychiatric service as elsewhere. 

We call attention particularly to the large number of cases in which a diagnosis of “no 
disease” was made. This is because a large number of patients with behavior disorders are 
seen after an emotional outbreak or conflict which on investigation appeared to be a more 
or less normal reaction to an abnormal situation and which we did not feel justified in 
diagnosing as indicating a psychopathic condition. 

The small number of feebleminded patients is noteworthy. We are unable to say 
whether this is because such candidates are excluded at the recruiting or training station or 
whether they do not present a serious problem in the Navy. 

From the foregoing description of neuropsychiatric material sent into the hospital, it would 
seem that a good deal of it could have been detected at the recruiting station. 


Initial Contact at Recruiting Station—The recruiting station is the most important place 
in the Navy if one has in mind the effective application of psychiatry to the whole problem 
of mental disease in the service. There is abundant evidence that it is possible to state the 
psychiatric problem of the Navy in terms of good or bad recruiting. We suspect that little 
is being done at recruiting stations at present to detect nervous and mental incompetence. 
This suspicion is based on conferences with many medical officers who are on recruiting 
duty and on the obvious defects which could never have been passed over if any scrutiny had 
been given the personality. Many suggestions have been made recommending short, trick 
examinations by which nervous and mental disease can be detected. In our opinion, it is 
folly to call a three minute interview a psychiatric examination. It is equally foolish to 
suggest that a psychiatrist be placed at every recruiting station. However, there is a method 
by which good results can be obtained. A number of factors militate against its establishment. 
First, the great hurry and rush are inevitably wasteful. Medical officers complain that line 
officers rebuke them for inquiring into the personality of the applicant. One physician stated 
that one line officer told him to make his physical examination, and he would do the recruiting ; 
obviously, the latter looked on the medical officer’s questioning as an interference. All medical 
officers have the same story of domination by line officers in their hurry and zeal to get 
large numbers of recruits. If this is necessary, one might ask, “Why examine the applicants 
at all? Why not recruit every applicant and send him to a training station?” One is driven 
to the following conclusion: Whereas the military authorities stress the importance of 
physical defects, they are not yet convinced of the malignant influence of nervous and mental 
defects. If a man looks healthy, in he goes regardless of whether or not he has dementia 
praecox. A few cases will speak louder than much argument. 


ILLUSTRATIVE CASES 


K. A., aged 19, was committed to a state hospital in 1941, where he spent a year. He 
had insulin shock treatment and was discharged on a visit in August 1942. Three weeks later 
he enlisted in the Navy. He had been placed in class 4F in the draft at the time of enlistment 
because of mental disease. He was interviewed by a psychiatrist, who asked him how long 
he had gone to school and whether he was ever self conscious, but did not ask him what he 
had been doing for the last year. He deserted shortly after enlistment. 
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F. T., aged 32, for many years had been drifting about the country as a bell boy, as an 
entertainer in night clubs and in various other odd jobs. He had no fixed abode. He had 
presented aggressive homosexual tendencies since adolescence. He is awaiting court-martial 
for irregular sexual practices. 

D. N., aged 23, at the age of 14 was committed to a reform school and had been in and 
out of it through his minority. He had no regular employment but worked here and there, 
especially at carnivals. There was a history of two commitments to state hospitals for 
observation; he deserted shortly after enlistment. 

I. C., aged 20, was committed to training school in 1933; he is still on parole. A persistent 
run-away, he was described by the chief of police as the worst man in town. He deserted 
soon after enlistment. 


M. R., aged 36, had a history of eight separate commitments to hospitals for mental 
disease, with eight different diagnoses. His disturbance was probably manic-depressive 
psychosis. He had no regular employment. He deserted after enlistment. 

L. Y., aged 37, was committed to a school for the feebleminded shortly after birth. He has 


been an inmate of schools for the feebleminded during most of his life. He was sent to the 
hospital because when he tried to study higher mathematics in a school it made his head ache. 


R. E., aged 37, although he went to school until he was 16 years old, was unable to read 
or write. He was sent to the hospital because at the time he was tried for running away, 
he seemed dull and was found to be grossly feebleminded. 


C. Y., aged 41, was discharged from the Navy for bad conduct after the first world war; 
he had been a persistent applicant for pension since, claiming total disability. He had a 
history of 75 arrests in metropolitan Boston for drunkenness and minor crimes. He was 
committed as insane to the Boston Psychopathic Hospital, the Worcester State Hospital, the 
Medfield State Hospital, St. Elizabeths Hospital, Washington, D. C., and Springfield State 
Hospital, Sykesville, Md. He was sent to the hospital complaining of “stomach trouble” a few 
days after enlistment. The diagnosis was constitutional psychopathic inferiority without 
psychosis. 

B. Y., aged 20, had presented a social problem since early childhood; he was an inveterate 
thief and forger and a frequent run-away. He was discharged from the United States Marines 
in June 1942, having attempted suicide with gas in a lodging house in Brooklyn. Shortly . 
aiterward he enlisted in the Navy. He was wanted in three states for forgery. He was 
sent to the hospital because he ran away. The diagnosis was constitutional psychopathic 
inferiority. 

K. R., aged 31, had been a roustabout and chronic drunkard for many years. He was 
separated from his wife and was irregularly employed. He was on a drunken spree when he 
enlisted, and he deserted shortly after. 

DISCUSSION 

Lieut. Compr. Ceci: L. Wuittson: It was a great pleasure to hear this paper, and it 
was instructive to learn about the mistakes made at the Navy recruiting stations. My associates 
and I at Newport have tried to screen out psychiatric recruits for the past two years. We 
realize that we let many slip through, but this is inevitable. There are a number of points 
about which we are not at all clear, even after two years’ experience. 

First, as the authors have brought out, one does not know exactly what criteria to use. 
Our examination, which is given to each recruit on his arrival at the training station, is a 
second examination. Men who came to us have already been sworn into the Navy. This 
fact adds to the importance and difficulty of establishing criteria, especially for the men wit) 
borderline disturbances. 

I have recently observed the psychiatric examinations at an Army induction center. 
Interestingly, the rejection rate there corresponds almost exactly with our percentage of 
recruits suspected of having a neuropsychiatric condition. We are fortunate in that we do 
not have to reject men on the basis of the screening examination alone. Recruits showing 
apparent neuropsychiatric defects in the second examination are admitted to a ward for 
iurther study. Perhaps, of 7 men admitted to the ward, we send 3 to duty. These men are 
then examined again after two or three weeks. 

We have particular difficulty in knowing where to draw the line with the men suspected 
f having a psychopathic defect. For example, a 17 or an 18 year old recruit who has a 
poor school record and several arrests for offenses which do not seem vicious and who tells 
us that his father was seldom employed usually is considered an environmental psychopath 
ind is sent to trial duty. In most instances we receive a favorable report from the company 
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commander. We realize that some of these men will later become problems, but we do not 
feel justified in rejecting them as a group. We also have difficulty in evaluating the status 
of the alcohol addict. The condition of such a person is far easier to detect than to evaluate. 

I was pleased to hear Commander Stearns say that few men with mental deficiencies have 
come through the recruiting station. As to how the mentally defective recruit will adjust 
to naval service, we have tried many, and we find that the recruit with a mental age of 
10 years has often proved to be a failure. In many instances, the company commander will 
report that the man is awkward, slow in drill and unable to keep up with others. We feel 
that these morons should be eliminated during the training period. 


Lieut. Compr. Witt1AM A. Hunt: With regard to the applicants with mental deficiency, 
the Navy technically draws the line at the mental age of 11 years. For every 2 morons 
discharged, however, we are sending 1 to duty, one that I should call a well adjusted, high 
grade moron. The problem is not whether the recruits of subnormal intelligence can serve 
the Navy in some limited capacity, but whether such persons can be allowed to go into 
service when there is no selective placement. If there were such a provision, the moron might 
be of seme use. At present, however, it is quite possible that after three or four weeks of 
training the moron will be assigned to a submarine, and that, certainly, is not where a feeble- 
minded man will find work for which he is fitted. 

One reason that Dr. Stearns has not seen more feebleminded recruits is that the feeble- 
minded are, unfortunately, considered not as a medical problem but as a personnel one. It 
does not occur to men who have been in active command at sea to refer the feebleminded 
members of their personnel for medical study unless the mental defect is pretty bad or there is 
some other complicating factor. The man is merely transferred to some one else’s ship. | 
think that when the problem is recognized as a medical one, Commander Stearns will have 
many more feebleminded recruits referred to him than he is getting now. 


Compr. A. WARREN STEARNS: We do not know the percentages, because we do not know 
the size of the personnel we are drawing from, but it must be large, for we are getting 
admissions from all over the world, particularly from this part of it. 
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Book Reviews 


Pain Mechanisms: A Physiologic Interpretation of Causalgia and Its Related States. 
By Lieutenant Commander W. K. Livingston (M. C.), U. S. N. R. Price $3.75. Pp. 253. 
New York: The Macmillan Company, 1943. 


This is a charming little book, which reads as easily as a novel. Its perusal is recommended 
to the clinician, since its existence indicates that the busy clinical life is compatible with reflec- 
tion, and even with research. The book records stimulating correlation of clinical and physio- 
logic principles. The physiologist should read it, since it illuminates a few clinical problems 
toward the solution of which many are striving, possibly unaware of the eventual application 
of their own minutiae. 

The main theme of the book can be most readily illustrated by the quotation of a paragraph: 

“An organic lesion at the periphery, involving sensory nerve filaments, may become a source 
of chronic irritation. Afferent impulses from this ‘trigger point’ eventually create an abnormal 
state of activity in the internuncial neuron centers of the spinal cord gray matter. The inter- 
nuncial disturbance in turn is reflected in an abnormal motor response from both the lateral 
and anterior horn neurons of one or more segments of the cord. The muscle spasm, vasomotor 
changes, and other effects which this central perturbation of function brings about in the 
peripheral tissues may furnish new sources for pain and new reflexes. A vicious circle of 
activity is created. If the trigger point is removed early (novocaine, surgery), the process 
may subside spontaneously. If the process is permitted to continue, it spreads to involve new 
areas, and tends to acquire a momentum that is increasingly difficult to displace. Perhaps in 
this stage, even a removal of the original irritant may not be sufficient to establish a cure. 
But if an important part of the circle of reflexes can be interrupted, the process may subside, 
and a normal physiologic status is again established. If again the pathologic patterns gain 
the ascendancy, the repeated breaking of the circle may result in a permanent cure.” 

These concepts may be applicable to the treatment of such clinical syndromes as causalgia, 
pain in the lower part of the back, poliomyelitis, peptic ulcer, neurocirculatory asthenia, hyper- 
tension and angina pectoris. 

Dr. Livingston continually cautions that he has appropriated certain neurophysiologic con- 
cepts and consciously stretched them a bit. Throughout, his reserve is commendable. Tran- 
scending it, one is conscious of a warm personality with unlimited sympathy. His convincing 
case reports are given with such feeling that they appear to indicate that the author is entirely 
capable of sensing his patient’s pain. The maintenance of his sympathetic attitude despite the 
fact that he is a surgeon and has worked extensively with the Industrial Accident Commission 
and the Veterans Facilities Administration in his state is all the more remarkable. 

One of the most valuable features of the book from the clinician’s standpoint is the fact 
that the author has had to abstract the meat from some of the most important physiologic 
work that has been done in the last half-century. The synthesis is amazingly good. To the 
busy clinician who grumbles about the obtuseness of neurophysiologic writing the opportunity 
is presented to assimilate painlessly much of the fundamental work on sensation. Here are 
recorded succinctly some of the ideas of the following men among others: Adrian; Dusser 
de Barenne; Foerster; Gasser; Head, Rivers and Sherren; Holmes; Lashley; Lewis; Leriche; 
Lorente de N6; Riddoch; Sharpey-Shafer; Sherrington; Stopford; Trotter and Davies; 
von Frey; Weddell; Woollard, and Wolff. If this imposing array were not enough, many 
of Weir Mitchell’s thoughts permeate the text; in truth, the present book seems to be a 
legitimate descendant of the Mitchell, Morehouse and Keen classics of the Civil War. 

Not the least admirable is what might be called the author’s psychologic awareness. He 
is not so overawed by modern psychologic concepts that he rejects them, nor is he apt to 
utilize them as a way out of his dilemma. He has a feeling for psychiatry that is nearly unique 
among surgeons, and he skilfully weaves such material into a reasonable pattern in his text. 

One recognizes throughout the steadying hand and influence of Donal Sheehan. Dr. Livings- 
ton and his mentor, Dr. Sheehan, are to be congratulated on the appearance of one of the 
most stimulating treatises in the clinical literature of neurology and psychiatry to appear in 
many a moon. 


Injuries of the Skull, Brain and Spinal Cord: Neuro-Psychiatric, Surgical and 
Medico-Legal Aspects. Second edition. Edited by Samuel Brock. Price $7. Pp. 616. 
Baltimore: Williasns and Wilkins Company, 1943. 


This book remains by far the best reference available in English on the subject. In this 
edition less than half the chapters have undergone revision. An important addition is the 
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excellent chapter on the use of the electroencephalogram in cases of head injury by Dr, 
P. F. A. Hoefer. 

The book is a symposium by twenty-three authorities from the United States, Canada and 
Great Britain. The policy of partial revision, presumably dictated by the times, makes jor 
some unevenness. For example (page 90), the statement “So little is known of the mechanism 
of headaches in general that it is mot surprising that we are at a loss for a complete explana- 
tion of those which are traumatic” may have been so in 1938 or 1939, when it was written, 
but hardly pertains since the definitive work of Harold Wolff and his collaborators. 

Possibly Air Commodore Symonds would have considerably more to say today in his 
chapter on concussion had he had the opportunity of revision. It is known that he and his 
group are planning treatises to include this subject when some relaxation of the strenuous 
effort that accompanies war is possible. 

An error pointed out in a previous review is perpetuated in this second edition. On page 8 
it is erroneously stated that blood typing is unnecessary when children are given transfusion 
of blood from their parents. 

In the section devoted to the treatment of injuries of the spinal cord, tidal drainage of the 
urinary bladder, as popularized by Munro, and the use of the Crutchfield tongs deserve con- 
siderably more than the hesitant mention that they get. Neither of these therapies is listed 
in an index which otherwise seems rather complete. 

This book is a most useful reference and should have wide distribution. There is little 


pertaining to injury of the central nervous system and its coverings that is not discussed here 
in authoritative fashion. 


News and Comment 


AMERICAN BOARD OF NEUROLOGICAL SURGERY 


Certificates were granted without examination to the following physicians at the last 
meeting of the American Board of Neurological Surgery, held on May 6, 1943: Dr. William 


V. Cone and Dr. Wilder Penfield, Montreal. Canada, and Dr. Kenneth G. McKenzie, Toronto, 
Canada. 
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